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PREFACE 


T Hi. reed for an up to date work by Bntisli Dro!og.sts has been apparent 
tor a considerable time and when the Publishers approached me on this 
matter I fully agreed that such a book was highly desirable and this end 
has been serv ed by a w ell chosen team of authors In fact it, would be nghfc to 
sa\ that only because of the harmonious and w hole hearted co operation of 
this team has it been possible to produce a tome of the size and importance 
of this a olume 

The work covers the urinary tract and the male genital system from the 
surgical point of Mew Such controversial subjects as the different methods 
of remov ing prostatic obstruction are full) discussed 

Post war conditions have made the task of publishing serious works a 
formidable undertaking To add to these difficulties after the type for this 
nor] hid been all set up the publishers suffered a fire it their printing norks 
which destroyed it all The delay caused by such a catastrophe to a busy 
publishing firm can be fully appreciated when it is realized that the type 
was lost of about thirty other books which were also in the course of printing 
A postponement in bringing out this worl in the circumstances was ine\ itable 
e congratulate the publishers on their speed) recov ery As a consolation 
the dela) provided the opportunity of bringing the work up to date and no 
pains have been spared to accomplish this end 

My sincerest thanks go out to the individual authors for the essential 
part thev have played in making the task of editing this volume worth while 
Finally my gratitude is extended to the British Journal of Uroloyj for the 
nie of blocks from which many of the illustrations are reproduced 

There seems no prospect of a universal adoption of any one of the standards 
of measurement for urethral instruments This point is well exemplified by 
the different tastes exhibited by the authors who have contributed to this 
work and I have made no attempt to interfere in this matter 

In American literature almost universally and in our own to a slightly 
less extent the Chamere scale is referred to by the letter F (French) It 
would seem that usage will have its way on this point On the other hand 
the Association Franyaise d Urologie in 1926 decided to graduate all bougies 
and catheters according to a new scale which they called Bemqiu The 
difference between the old and the new being that in the former there was 
a difference of a third of a millimetre between adjacent sizes and in the 
latter a sixth of a millimetre This change has resulted in French made 
instruments being marked in both systems So that the B6mque marking giv es 
a number w hich is tw ice that of the Chamere 

This finer grading undoubtedly shows a proper regard for the dehcicy 
of the urethral mucous membrane it also calls attention to the coarse ami 
unsatisfactory grading of the instruments marked m the English scale Another 
advance would undoubtedly be to persuade the British makers to follow the 
French sy stem 

J H P \M\SBUItt UHITI 


Harley Street W 1 
1948 
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CHAPTER I 


THE APPLIED ANATOMY OF THE KIDNEYS AND URETERS 

T HE kidneys are mired organs and each is provided with a duet known 
as Hie ureter The kidney and ureter on each side he behind the peri 
toneum and extend from the upper part of the abdominal canty to the 
lower part of the pelvic cavity Each kidney weighs 4‘oz and measures 
in length 4 f m and in width 2J in and m thickness l£ m The ureter is 12 m 
long and } in in external diameter whikt its lumen is about { m across 
Any deviation from the normal should be viewed with suspicion b\ the sur 
geon Important relations of the kidney and ureter are not very commonly 
seen when the surgeon is operating upon these parts It 1 * in difficult opera 
tions that the surgeon finds their importance The structures w Inch are most 
commonly noted are the ascending colon and the descending colon as well as 
the liver and the peritoneum but in difficult cases the position of the splenic 
and the inferior mesenteric vessels should be known as w ell as the subperitoneal 
plexus of Turner which in certain cases may be enormously enlarged It is 
in pathological conditions that a knowledge of anatomy is particularly useful 
The kidney in addition to excreting urine has some of the functions of an 
internal secretory gland as is shown in renal rickets and dwarfism 

Bony structures in relation to the kidneys and ureters — The topography 
of the parts in relation to the kidney and ureter may be arranged from within 
out, and the bony markings will first be described These are the costal 
margins and the lower part of the thorax the lowest dorsal and all the lumbar 
and sacral v ertebne and the ossa mnommata The hue of the costal margin 
forms an angle of 90° w ith its fellow varying from 70° to 1 1 0° but is separated 
from it by the low er part of the sternum The costal margin is formed as a 
rule by the lower six ribs and their cartilages The twelfth rib passes athwart 
the kidney about its middle and the eleventh nb passes downwards and 
outwards in relation to the upper pole of the kidney The intervals which lie 
between the last three ribs are wider than thos between the other ribs and 
the last two nbs are inclined downwards more than the others 

The costal margin is variable both in front and behind and there may he 
only eleven nbs or there may be thirteen The twelfth rib varies in length 
and may be asymmetrical with its fellow The costal margin runs along the 
last nb and crosses the eleventh and then reaches the tenth rib the costal 
cartilage of which joins the ninth which joins the eighth and this again joins 
the seventh which articulates with the lower part of the body of the sternum 
Eight ribs however may join the sternum or only six may do so Evammv 
tion of these features should always be made before any further examination or 
operation is done In front the costal margin lies anterior to each kidney and 
fully three fifths of each kidney lies under cover of its appropriate margin 
The lumbar vertebra must never be considered without their intervertebral 
discs which form about two fifths of the total length of tins part of the spinal 
column The lumbar vertebra five in number occupv more Mnn bait the 
length of the dorsal vertebra which are twelve in number The most 
prominent portion of the lumbar part of the spinal column lies opposite the 
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but in case they do not meet, then a triangle is left between the tuo adjacent 
edges of these muscles and the crest of the ilium, nhich is Inoirn as the 
triangle of Petit ” The floor of the triangle is formed by the fibres of the 
internal oblique ” 


Another triangle is found deep to the “ latissimus dorsi,” of which the base 
is directed upwards and is formed by the twelfth rib, and the edges are formed 
b > the internal oblique " and the “ erector spins,’ and the floor is formed 
by the aponeurosis of the “ trans\ ersahs ’ muscle (Stiles) The floors and 
edges of these t\i o triangles indicate how the external and internal oblique 
muscles and the transversahs muscle he in order from within outwards the 
last muscle being the deepest and the external oblique the most superficial 
The great mass of the “ erector spin® ” as a surface marking is chiefly 
used for filling up the deep furrow on either side of the spine, and forms a 
tery definite ridge in muscular subjects Its outer edge crosses the last nb 
about its middle and at this point the lumbar nephrotomy wound is com- 
menced Two more muscles must be mentioned, namely the “ serratus posticus 
inferior ” and the “ pyramidahs ” The former lies under the “ htissimus 
dorsi,” and its fibres are directed transversely between the spines of the lower 
dorsal and upper lumbar vertebra and the four last ribs The lower edge of 
tins muscle is divided in lumbar nephrotomy 

The “ pyramidahs ” lies above the pubes is paired and each portion lies 
above the body of the pubes from which it is directed upwards and mwards 
to reach the linea alba , it is only about 2 in. long but is of use to the surgeon 
as it indicates the middle line of the body during operations in its neighbour 
hood, such as that of suprapubic cystotomy 

The cutaneous surface markings — These are developmental in ongm or 
they are acquired To the former class belongs a pigmented vertical line w Inch 
passes from the umbilicus to the pubes and passes thence over the skin of the 
penis and the scrotum to the perineum, ending within the anal margin where 
it ends in a small tubercle It is of value to the surgeon as indicating the 


middle line in these regions 

Other such markings are due to the comparatively rare formation of 
accessory nipples or mamma? When present these run on a line from the 
axilla to the pubic region The line corresponds to the mammary line of some 
of the lower animals They are more common in the thorax than the abdomen 
They may actually form in hue with the genital eminence, which forms the 
penis or clitoris, and this may explain why some psychologists see a resemblance 
in shape between the penis and the mamma 

The acquired surface markings are developed in parous women and he 
transverse!} or circumferentially on the front surface of the abdomen They 
are known as “ line® atrophic® ’ and are usually white and flush with the 
abdominal surface Very different is a line which is developed in the lower 
part of the abdomen pan passu with the formation of fat in the abdomen of 
elderly people This line lies parallel with and above the groins and is con- 
tinuous across the middle line It maj be very deep and foul and its presence 
may lead to gaping of a wound across its course , eg that of suprapubic 


The surface markings of the kidney and ureter — The kidney may be marked 
out from behind by the method of Moms A line is drawn parallel with and 
I m from the spines of the vertebra from the twelfth dorsal to the third lumbar 
From the upper and low er levels of this line a transv eree line is draw n outw arils 
for 21 m A fourth line joins their outer ends A parallelogram is thus com- 
pleted m which the kidney lies In the front the kidney may be marked out 
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ns follows \ line is drawn from the junction of the bone and cartilage of the 
fifth nb to the junction of the mesosternum and xiphisternum The lowest part 
of the costal margin is taken and on this point and line a parallelogram is 
raided Within the lower three quarters of this parallelogram the kidney 
lies It is of special value in the examination by X-rays, and it shows well 

bow relate el\ high the kidnej is 

Or the position of the kidnev may be obtained thus Draw a transverse 
line through the umbilicus and select a point 2| in from the middle line 
Select further points on the right side 1 in and on the left side 1 \ m above 
the first line From this point on either side draw a Ime upw ards and sloping 
shghth inwards for 4 \ in so that the upper part of the lme is 2 in away from 
the mid line This line indicates on each side the position and slope of the 
kidnev s 

To obtain the surface markings of the ureter a complicated method is 
needed A line is drawn between the anterior superior spine of the ilium and 
the sjmphj sis pubis From the middle of this lme another is drawn to a 
point* J in above and \ in to the left of the umbilicus This point indicates 
the position of the bifurcation of the aorta, and the line indicates the course 
of the common and external iliac vessels At the junction of the upper and 
middle thirds of tins line the ureter crosses the bifurcation of the common 
line artorj A lme raised from this point to the inner edge of the kidney 
will indicate the position of the abdominal ureter Its pelvic position is 
indicated bj a line drawn downwards and inwards from the bifurcation of 
the common iliac arterj to just above the body of the pubes J in external to 
the svmplijsis pubis 

liicrc arc two objections to the surface markings which were introduced 
bj Cunningham and have received general acceptance First the umbilicus 
docs not always he m the zone which received its name, and it would seem 
that the term “ hjpogastnc ” is rather a feeble one for a zone which con- 
tains tlic bladder, “that which lies below the stomach’ cannot have 
much appeal to urologists “Suprapubic ’ would be more accurate and 
less confusing 

\\ itli regard to the first point it may be stated that the umbilicus may 
lie ns much ns 2 in above the intertubercular plane, or at the level of this 
plane or ns much ns I in below it Now this is rather a serious margin of 
c r r f 1 r or st ‘ c " nn important and generally recognized ] eve) but the followers 
of Cunningham will remember that if the umbilicus itself does not lie in the 
zone to winch it gives its name jet the obliterated umbilical vein does so lie, 
nml for tins reason the name nmv suitably be retained 

Hu position of the umbilicus hears no apparent relation to the height of 
I,, 1 . " r , to 11,1 of the space between the subcostal and the 

111 lllll of ill " ml onl - characteristic appears to be that 

1 1 1|UI ’ f 0 '"’ «° more in females than m males That 

III mlVTl' Hr S c , c ' t ‘cnt inrj as to its lord, and that the 

.. i > t lnm nl ns " ' ,m| s ,ls its description would imply, will 

\lic-c vhthvnWiT-* " r nn °1 H r ' ltln '; surgeon rather careful to remember 
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The immediate relations of the kidneys and ureters— The structures which 
lie in relation to the kidneys are as follow s The peritoneum and the ascendin'* 
a j “ esc , endin S P aT ^ s °* ^he colon are most commonly seen at an operation” 
and the liver may be felt especially when Biedel s lobe is present but if the 
naked liver is seen it means that the peritoneal cavity has been opened The 
author has not seen any other structure at an ordinary renal operation 
except on one occasion the duodenum and on very few occasions the inferior 
vena cava He has seen once only the aorta and the position of this was 
indicated by the tissue paper like appearance of its superficial coats nor lias 
he seen the pancreas nor the splenic or the inferior mesenteric v essels 

Curious!} enough the writer has never seen either normal adrenal both at 
a renal operation It would appear that the living connective ti sue found 
between the adrenal and kidney is wader than that found in the preserved 
bodies of the dissecting room It is in neoplastic conditions of the kidneys 
that their anatomical relations should be known The shape of the kidney 
is so well recognized that it has been taken as a standard description of shape 
The kidneys are situated farther from the middle line than is commonly 
realized and the tight kidney is usually felt at the level of the tenth costal 
cartilage farther out than the left The kidnevs like other solid organs 
of the abdomen lie m the upper part of the cavity, and this part owing to 
the splay of the lower part of the thorax and the deep parav ertebral furrow , 
is much the most capacious Each kidney lies in an oblique plane so that its 
anterior surface looks outwards and forwards and its posterior surface looks 
inwards and backwards Each shows a superior and inferior pole an inner 
concave and an outer convex edge 

2vear the middle of the inner edge the lnlum is largely responsible for its 
concavity and through the hdum the vessels and ureter enter or emerge from 
the kidney The anterior relations of the kidney vary with the side but the 
posterior relations are similar on both sides allowance being made for the 
slightly lower position of the right kidney than that of the left 

The right kidney — At the extreme upper pole the right adrenal fits 
like a helmet over the kidney It does not extend on to the inner edge nor 
stray much over the surfaces The liver lies in contact with this kidney 
over an area which comprises nearly the upper two thirds of its anterior 
surface whilst in front of the inner edge and the hilum the second part of 
the duodenum lies This area vanes much in extent External to and below 
the hepatic area the hepatic flexure of the colon lies 

There is a cul de sac of peritoneum which intervenes between the liver and 
the 1 ldney but the membrane which covers the colon and the duodenum mav 
spread out so much that these organs may come into direct relation with the 
kidney The gall bladder has no direct relation to the kidney but it lies on 
a p'ane in front of the hdum with the hepatic flexure of the colon and the 
duodenum intervening The only extrarenal vascular relation is that of the 
inferior vena cava which runs upwards behind the renal arterv and tlo**? to 
the inner edge of the right kidney and adrenal The foramen of Winslow lies 
on a plane in front of and to the inner side of the right kidney 

The left kidney — On the left side the relations are ns follows The left 
adrenal lies more on the inner edge of its kidney than its fellow and fits and 
looks more like a tilted Glengarry cap than a helmet The spleen lies in relation 
to the outer edge and anterior surface in the upper half and the body of the 
pancreas passes across the lower part of the hdum and the anterior surface of 
the kidnev In the triangular area between these viscera the stomach lies 
but the gastric area is quite small Below the pancreas the splenic flexure 
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lies against the kidnev, and internal to this area the root of the mesentery 
and the first part of the jejunum he , r 

The i oscular relations— These are as follows At the upper edge of the 
pancreas the tortuous splenic arterj is found crowing the kidney on its way 
to the spleen whilst at some distance below this vessel the splenic \em runs 
to join the portal vein Both these vessels are in contact with the kidney 
The superior mesenteric artery and vein are in relation to the front ot the 

inner edge of the lower polo of the left kidney 

Relation of the left kidney to the peritoneum — Between the stomach and 
the kidnev lies the left portion of the lesser sac, whilst on the outer edge of 
the kidnev the lateral prolongation of the great sac, which comes into relation 
with the spleen, projects At the level where these two parts of the peri- 
toneum meet, the heno renal ligament is formed, and it is in this ligament 
that the splenic artery is found after it has passed across the anterior surface 
of the kidney The root of the upper part of the mesentery comes into relation 
with tiie inner side of the inferior pole, but the peritoneum which forms the 
descending mesocolon spreads out widely, so that little of the kidney is covered 
bj peritoneum in this region Inside the great sac of the peritoneum the left 
edge of the great omentum is extended back so as to almost overlap the left 
kidnev 

Tiif posterior relations of THE kidnev s — These are quite symmetrical 
and are constituted solely by fascise, muscles and nerves Each kidney lies 
in the angle that is formed by the “ psoas ” internally and the “ quadratus 
lumborum " externally Both these muscles are covered by strong fasciae, 
which arc specially developed over their upper parts to form over the “ psoas ” 
the internal arcuate ligament, and over the upper part of the “ quadratus 
lumhorum ” the external arcuate ligament Into these ligaments the dia- 
phragm is, in part, inserted, and this muscle, therefore, comes into relation 
with'thc upper pint of the posterior surface of each kidney 

Each crus of the diaphragm lies to the inner side of the kidney If either 
cnis is freon at an operation it means that the surgeon is in the near proximity 
of the i-cimlunar ganglion and the aorta The “ psoas ” lies on the side and. 
front of the vertebral column from the level of the twelfth dorsal to the fifth 
lumbar vertebra The “ quadratus lumborum ” lies behind and external to 
tlip upper part of the “ psoas ” The fibres of the “ psoas ” are directed dow n- 
wards and outwards , tlio fibres of the “ quadratus lumborum ” pass upwards 
ami Plight^ converge upon the fibres of the “ psoas ” On the front surface 
o ic pso is ft small tendon, that of the “ psoas minor,” is occasionally 
, 11 'V i ' br, K I,t an(l glistening, and thus it is distinguished from 
the imt< r, which occupies much the same position and direction 
.. .‘''I J'"™. Is J ol , no<1 m» lower part of the abdominal cavity by the 
„ c ,,icl i n,n : 'i to «igo ti> c - w er3 ai« ■■ 

n , r" f " ,0 , 'I"'" 1 ™ 1 "-* lumborum “ Its fibres ere here 

n . i, „ r ,V„ V '1 fornw llcrc tlic maul portion of the lumbar fascia 
™ u ,, .iranuacrsnl,, spl.t, behmd to form the sheath of the 
form i Te lmlh TT’ m""' 1 “ n,cnor part of tins sheath again splits to 
' , ~ n ’ ' TI I° Mr Clement I.uea, taught that 
Thr rrlnUnn nf ^ ** "“sht influence the kidney s j mptoinologicallv 

Z"" ° "" '"'J^’-Tho twelfth dorsal nenccmergcs 
^ tcrnal nreunte ligament and is inclined more obliquely 
t " cIr >h rib from a Inch ,t is separated 
in tins nMttnii f„ r The twelfth dorsal nerve is met with not onlj 

* , » pierces the transv ersnhs ” muscle and then lies deep 
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t0 .V‘ e “ inte ™al °bhqu e ,” and as it passes forwards and down Hards it is met 
witli m front, after tins muscle has been divided during the operation which 
approaches the hidnej from the lumbar region The nerve should be avoided 
ns Jnr as possible as it supplies the lower part of the “ lectus ’ muscles as 
well as the shin of the lower part of the abdominal wall The iliohypogastric 
and ilioinguinal nerves he behind the kidney as well as the small nerves these 
send to join the lumbar plexus If the kidney on the right side be lower than 
usual the external cutaneous nerve maj be a posterior relation 

To all these nerves many of the symptoms of renal trouble are due The 
lowest part of the semilunar ganglion, winch is known as the aortic renal 
ganglion, supplies the mam part of the kidney, but branches also pass from 
the aortic plexus The former branches pass along the inner edge of the 
kidnev, whilst the latter pass to the hilum with the main vessels There is a 
branch of the right v agus which communicates w ith the right renal sympathetic 
nerves The left kidney is not similarly supplied, and it has been suggested 
that operations upon the right kidney are associated with more shock than 
operations upon the left kidney by reason of this vagal connection (RIarston) 
Relation of kidneys to the pleura — The. pleural membrane has an important 
relation to the kidney on each side The inferior line of pleural reflection 
is divided into three parts — posterior, anterior and diaphragmatic (Cunning 
ham) It is in connection with the third part that the urologist is particular!} 
interested Posteriori} the line of reflection passes across the eleventh rib to 
reach the eleventh intercostal space, and the twelfth rib over its inner half 
W hen the kidney is situated higher than usual, or when it is fixed to the 
diaphragm by processes of disease, the diaphragm may be wounded As the 
pleura is mote intimatclj adherent normally to the thoracic wall in the region 
of the diaphragm a wound of the muscle makes a wound of the pleura almost 
inevitable and this is indicated by a rush of air into the pleural cavity 
Consideration of this relation of the pleura to the kidney on each side will also 
explain w hj empj cma may occur secondarily to an infection of the kidney 
\\ hen there are only eleven ribs the kidney may be placed at a high level 
The lower margin of the lung is situated at a much higher level than the 
line of reflection of the pleura, hence there is no likely danger of the lung 
being wounded when a renal operation is being performed 

Relations of the loner intercostal arteries and the subcostal artery to the ribs, 
m the region of the kidney — The tenth and eleventh intercostal arteries lie in 
the appropriate subcostal grooves but the subcostal artery which passes 
downwards and outwards below the lower edge of the twelfth rib is separated 
b> some distance, about $ in from this rib Thus its position may not be 
suspected and it may be wounded at a renal operation The subcostal or 
twelfth nerve of the senes accompanies this artery, and it is always important 
that tins nerve should not be divided at an operation, for the reason already 


The hilum of the kidney — The posterior lip of the Inlum normally 
projects more than the anterior lip, and any deviation from this rule must 
be viewed with suspicion as to the functional integrity of the kidncv The 
contents of the hilum are the renal artery, which lies behind the renal vein, 
and the ureter, which lies behind both the vessels, as well as nerves and 
lv mphatics and connective tissue 

" When the vessels are ligatured preparatory to division at an operation, 
their sloping direction must be noted, otherwise unless the cutting ol the 
pedicle is exactly at right angles to the vessels either they maj be wounded 
or the ligature be cut 
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Tn addition to these structures there are also lymphatic glands and sjm- 
nathetic nerves The glands are frequently the starting point of disease, 
which later invades the kidneys The mam vessels may divide much earlier 
than is usual The renal artery gives off the largest adrenal artery, namely, 
the inferior capsular, and it also supplies the mam part of the ureter along 
^hich branches from this origin pass as far as the base of the bladder, as 
becomes evident when careful dissection is made of enlarged and tortuous 
ureters An ectopic adrenal or an aberrant spleen may be found zn the hilum 
of one kidnej , the spleen being found only on the left side 

The pelvis of the kidnej forms usually a single cavity, which is placed 
well within the substance of the kidney It is frequently double, and the 
double pelvis has not as big a capacity as the single normal one, which may 
explain the symptom of pam which accompanies the condition From the 
pelvis the passage proceeds downwards to form the ureter, but the exact level 
of the junction is not very clearly shown The shape of the pelvis is well 
known and may be very briefly described as haung three or four bays 

The relation S of the ureters— The ureter frequently passes down be- 
hind the lower pole of its hidnej , but it may pass in front of the lower part of 
the kidney, in which case it should be viewed with some suspicion 4fter 
leaving the pelvis the ureter shows a slight arch with its convexity inwards, 
but it very quickly assumes its normal vertical position on the anterior surface 
of the “ psoas ’ muscle It lies behind the peritoneum, but it is much more 
intimately related to this membrane than it is to the muscle, and when 
the kidney and ureter are displaced forwards at any operation the ureter is 
found adherent to the posterior part of the peritoneum and may, for this 
reason escape notice 

The ureter crosses the bifurcation of the common iliac vessels and is itself 
overlapped by the iliac mesocolon Below this it lies in front of the internal 
iliac artery and crosses the obturatoi nerve and the inferior vesical artery It 
should be noted that in this region it lies very near to the great sciatic notch 
it passes mw ards and is crossed by the vas deferens 

As it enters the bladder it lies above and in front of the vesicula seminails 
It passes through the bladder wall for at least half an inch with generally a 
transverse direction but with a downward tendency It opens at the summit 
of a small papilla, wluch is so shaped that the direction of the flow of urine 
through the orifice is upwards and outwards and the urine impinges upon 
the bladder wall above and to the outside of the opposite orifice, and this 
place of impingement is a very common site for the beginning of a papilloma 
In the female pelvis the relations are very different Any fold of peritoneum 
m the pelvis must be regarded as a possible covering of the ureter, but its 
normal course lies on a plane internal to the ovary and deep to the broad liga- 
mcnt It lies behind the peritoneum and deep to it in the pelvis, and later 
eomes into elo* relation with the cervix and the upper part of the vagina 
± , ’ C T ter ■" both quite symmetrical in the 

^ The m the aMorae ” tut similar in both sexes 
the ™l.t ir s i‘rf 0 TJ" on lba <= vessels more at a right angle on 

^ ? ,h Ti. C j Above kl "s in the abdomen the right ureter 
r , tI ' t duodenum near the hilum, and is crossed loiver 

h A"? < ; , ™' er > The ciecum lies to the right of this ureter, 
has on 'l i V, t * appendix may cross in front of it though it 

t ? 1 ‘ t0 11 11 ls stated that the lymphatic glands on the 

snon.hn' 0 * tl t0 rclatlon to the right ureter than the corre- 
sponding glands on the left side l,n, e to tho left ureter (Barclay Smith) 
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The left ureter sometimes comes into relation with the upper part of the 
mesenterj and abov c this with the pancreas Lower down it is crossed by 
tue attachment of the iliac mesocolon and maj be overlapped by the corre 
spending portion of bon el if it has fallen over to the mesial position which 
is frequent]^ the case These different relations on both sides and m addition 
the intimate relation that the hcav} liver bears to the right kidney mav be 
associated with the possible fact that the right kidney appears to be more 
liable to disease than the left and that stones are more frequently passed on 
the left than the right side Blood too u, more liable to clot in the ri«rht 
pelvis than in the left and it maj be that there is more obstruction to the 
passage of urine along the right ureter than along the left 

The F\scr\L cov erinos of the kidnevs and ureters — The upper 
unnarv organs are covered b> loose cellular tissue just as are the bladder 
and the prostate and other pelv is contents In the old days of dissection 
this tissue was frequent!} found to be affected with disease and thus became 
much thicker and formed very definite fibrous layers but at the present 
da} this conception has been changed for that which regards such fascial 
livers as consisting of loose cellular tissue which conveys l}mphatics blood 
vessels and nerves just before their final distribution 

No doubt there arc thickenings of the fascia such as the arcuate ligaments 
on each side of the middle line and the fascia over the psoas quadratus 
lumboruin and ihacus muscles can be quite readily made out but the con 
ception of the fascial la>ers as possible carriers of infective processes to the 
kidnc}s is a verv important one 

The fascia of the abdominal wall is covered bj the fatty retroperitoneal 
tissue and a very special part of this general la}er is that which is known as 
tlie perinephric tissue This makes connection indirectly with the general 
retroperitoneal tissue and passes up from the pelvis where it lies in relation 
with the fascia which covers the prostate bladder and rectum and indeed 
makes connection posteriori} w ith the ischiorectal space 

As this Ia}er is traced up from the pelvis it will be found to form two 
columns one on each side of the vertebral column and to pass upwards in 
connection with the uterus ovaries and Fallopian tubes in the female 
eventualh forming as it were a process of cellular tissue which covers the 
ureters and the kulne}s on each side of the middle line These processes are 
quite distinct on each side from each other The process on each side 
terminates betw een the adrenal and the kidney and separates these structures 
from each other 

\ anous fanciful fascial fibers have been described varying with the 
patience of the dissector such as one that is stated to pass through the fascia 
over the ihacus and then to fade away over this muscle The author would 
venture to take the view that when an abscess develops in the region of the 
ilium in a case of renal infection it is not secondar} to a renal infection but 
forms on the route of the infection as it is proceeding from the pelvis viscera 
to the kidnev Such abscesses are not rare in those cases of renal infection 
which are associated with nervous disease or injur} locomotor atax} or 
fracture of the spine 

This layer of cellular tissue is sometimes known as the urogenital tascia 
In man} cases of ascending infection of the kidney it is the actual route by 
which the infection travels and even in some of the cases m winch infection 
has apparently taken place along the lumen of the ureter this infection lias 
proceeded along this fascia and eventually opened into the ureter along its 
course and then infected the ludnej It may uell be that it is along tins 
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course that infection or irritation has proceeded to produce septic infection 
of a kidney or kidnejs or some of the forms of Bright s disease {Guy s Hospital 

&! The wrroephnc tissue coters the kidneys and enters the renal lulu, and 
it is here that lymphatics and blood vessels enter the kidney, thus taking 
infection into the kidney itself when the pelvic viscera are infected Ihn 
conception also offers an explanation of the fact that Werthcim s operation is 
often not enough in cases of cancer of the female organs Complete removal 
of the fascial connections would mean removal of both kidneys 

If this fascia were to be regarded as has been above described, and to be 
the channel along which notation as well as infection is conveyed to the 

kidney, it would explain many 
of the chronic aches and pains 
that occur around the kidney m 
both sexes 

It has been stated before that 
some of the fascize may be looked 
upon as quite fanciful, but it is 
in connection with such opera- 
tions as those in w Inch it is sought 
to fix the kidney for mobility that 
really serious mistakes are made, 
especially w hen the surgeon pro 
ceeds to do damage to the tissues 
which surround the kidney by 
producing as much fibrous tissue 
as possible for the kidneys are re- 
tained in place by the abdominal 
muscles and the constant packing 
of the intestines over the kidneys 
maintained by these muscles, and 
not by fascia or connective tissue 
An effort has been made to 
show that it is necessary to alter 
our conception generally of the 
nature of fascia, but it is particu- 
larly necessary m connection w ith 
, the fascia that comes into relation 

with the Kidney and ureter on each side The planes of fascia that used to be 
described were, undoubtedly the result of inflammatory processes such as those 
lollou ing upon a stricture or an enlargement of the prostate in the male , or 
chronic v aginihs etc jn the female 

All the fascia in this region must be -regarded as loose cellular tissue which 
covers the organ with which it comes into relation This fascia carries 
Ijmphatics vessels and glands, and it is along this path that inflammation 
spreads from the primary source Many of the vague conditions, such as 
unibar pun which are too often attributed to mental conditions are explained 
if the spread of acute or chronic inflammation takes place along this path , 
eg a chrome vaginitis ma> lead to chronic inflammation of the fascia m the 
egion of the kidney and the ureter (incomplete or sub-total ascending nephritis) 
earing t us conception in mind we may now proceed to enlarge upon previ- 
ous remarks about the fascia in connection with these organs Surrounding 
< oefi, all the pelvic viscera, this cellular tissue at the brim of the true 
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r 1 '" asce,, ,' !,n s '“'“"'M or ridges, or as they would be called 

by architects, pilasters, u Inch arc pillars attached behind to the structure 
upon Mliicli they lie, and tins term may bo usefully employed as the fascia 13 
connected behind with the general fascia of the internal abdominal Avail This 
renal and ureteric pilaster, otherwise known as the urogenital fascia (Fig I) 
spreads up in the jnnuertebril furrow on each side towards the kidney winch 
\t cn\ clops ns the renal fascia, containing the perinephric fat, and as it spreads 
up on the hidne\ the pilaster comes to form a dome in the region of the upper 
pole of the kidney , and this dome lies free in the abdomen, except at its base, 
where it is attached to the pilaster 

In addition to making connection with the general fascia of the abdomen 
the urogenital fascia establishes other important connections (fV 21 Thus it 
makes connection with the similar tissue in the mesentery, and also with the 
fascia that co\ers the adrenal gland It also makes connection with the fascia 
that lies m relation to the duodenum and the pancreas and with that covering 
the gall-hhdder on the right side Hence certain pathological conditions may 
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lie due to mvobement of the renal fascia , eg , the adrenal may be involved 
directly by tuberculous processes, and thus Addison’s disease may commence , 
or the bleeding w Inch occurs in connection with injury of the mesentery may 
spread to the perinephric tissue, or, primary symptoms of renal trouble may 
be masked b> the secondary symptoms of disease of the gall-bladder, which 
may follow upon the kidney trouble by involvement of the fascia which is, 
in fact, common to both organs It is not too much to hazard the opinion 
that duodenal ulcer may well bo considered sometimes to owe its origin to 
disease beginning in this renal fascia Carcinoma of the pancreas which is not 
rarely secondary to that of the prostate gland will spread along tins route 
Over the kidney the fascia sends lymphatic vessels into the kidney itself 
either through the capsule of tins organ or through the layers that spread from 
it into the lulum of the kidney For this reason ascending nephritis sometimes 
is really an acute ascending suppurative interstitial nephritis with secondary 
tubular changes Abscesses, too, occur in this ascending pilaster before the 
lnflamraationhas reached the kidney, but it is none the less an ascending 
process This level for abscesses to occur in is especially common in cases oi 
paralytic infections of the bladder But there are other important connections 
that are made between the renal pilaster and the genital organs in both sexes 
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These connections are perhaps more obvious m the rabbit than m the 
human subject but m this animal a clue is given to the real condition union is 
nresent in the male and female human subject The fascia as it is traced up 
from the pelvis is found to surround the uterus and the Fallopian tube and the 
o\ar\ except near its hilum moreover the fascia may be said to pass rather 
into the tube than block its entrance into the peritoneal cavity In the male 
that portion of fascia which coders the prostate receives a communication from 
the fascia covering the testis and the vas deferens and this fascn makes con 
nection also with the connective tissue of the urethra Behind the posterior 
edge of the leiator am muscle the fiscia also makes connection with the fatty 
tissue m the ischiorectal space and it is also continuous with that which covers 
the lower pelvic part of the colon as well as the rectum By these connections 
ascending nephritis* may follow upon any primary diease in these organs and 
ascending nephritis is a common cause of a fatal issue in such disease What 
may be insisted upon here is that ascending nephritis may follow upon trouble 
which did not start m the unwary organs 

The glands which lie m the renal and ureteric pilaster by the side of the 
\ ertebral column drain the kidneys and the testicles Hence in the case of 
the litter organs abdominal tumours above the brim of the pelvis may be 
secondary to cancer of the testicle and in any case of abdominal tumour in 
the region of the umbilicus an examination of and for the testicle should be 
made Further these lymphatics drain the lower limbs and cases are not 
unknown in which sepsis of the lower limb has been followed by ascending 
nephritis The renal fascia makes no direct connection w ith the diaphragmatic 
fascia but as the former structure is the upper part of the urogenital fascia 
indirect continuity is made by the connection of the UTogemtal fascia with 
the transversahs fascia The fascia spreads across the middle line and at the 
lnlum of the kidney also passes into the renal pelvic region These remarks 
impl} that inflammation may spread from one kidney to the other The 
following summary may now be made 

The urogenital' fascia is a common path for ascending nephritis to spread 
along Other organs besides the kidney which have a fascial connection with 
the urogenital fascia may give rise to ascending nephritis either of an acute 
or a chronic nature and this fascia is important in deciding if an abdominal 
tumour is secondary to trouble m the testicle and sepsis of the lower limb 
JJ®* J? ,j° d pending nephritis Some of the common diseases of 
V® de F and of other organs may be attributed to these connections 

fmSi lllSi does , not only concern the urinary surgeon and may 

indeed end life m gynecological conditions ‘ * 


A Ralph Thompson 



CHAPTER II 


THE DEVELOPMENT OF THE KIDNEYS AND THEIR 
CONGENITAL DEFECTS 

T HE parts of the embryo which form the kidneys and the ureters ve 
the Wolffian ducts and the metanephros on each side and the cloaca at 
the caudal end The Wolffian duets appear first Each lies m the 
intermediate cell mass and is connected with the mesonephros in front 
and the cloaca behind The duct becomes connected with the genital gland 
The metanephros forms the mam mass of the permanent kidney whilst the 
cloaca is of importance in connection with the formation of the bladder and 
the ureter Included in the term bladder the first part of the urethra m 
the male and the whole of it in the female must be noted 

The W olffian ducts pass caudally to join the cloaca one on each side of 
the middle line The site of the opening is lery constant but it mi} open at 
other situations than the normal This aberration may be responsible for some 
ureteric deformities for from the Wolffian duct a diverticulum springs which 
forms the ureter A cleft appears between the duct and its di \ erticulum and 
this passes caudally so that the diverticulum which forms the ureter becomes 
completely separated from the duct and each has now a separate opening 
into the cloaca At first the ureter lies on the dorsal side of the duct but 
later a twisting takes place so that the ureter comes to he on the ventral side 
of the duet The duct forms the vas deferens m the male and the duct of 
Gaertner in the female but it may in cases of congenital defect form an 
aberrant ureter When the bladder is differentiated as a distinct cautj 
the ureter passes in a cephalic direction and makes connection with the meto 
nephros and the continuity of the kidney and the ureter is established On ing 
to the twisting of the Wolffian duct and the ureter some of the anomalies of 
the course of the ureter may be explained 

The ureter as it passes forward to the hidnej develops two or three 
secondary processes w Inch form the calj ces of the kidney and also later on 
the collecting tubules and the remainder of the metanephros forms tl c mam 
mass of the secreting tubules of the organ Failure to unite of the two parts 
mav result not only in the production of some forms of congenital cystic 
disease but also may be responsible for the formation of certain mah 0 nant 
tumours and the fact that in the intermediate cell mass tl e main mass of 
the muscles is developed series to remind us of the possible occurrence of 
malignant muscular and renal tumours which are found at birth or urn 
dei e?op aery shortly after birth But it must be confessed that these po^iblo 
occurrences do not always square with our present conceptions of the develop 
ment of these organs 

The steps in the development of the kidney and ureter are in the j trounce 
of the embryologist but much may be learnt by the surgeon during an 
examination of macroscopic feetuses At full term the kidnejs are relit n el \ 
large and are lobulated especially on the anterior surface and tl e\ are sur 
rounded by the loose perirenal tissue which nm be loaded with fat *1110% he 
at a lower level than in the adult usualh the lower pole is below the level 
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of the rre=t of the ilram The left ktdnoj is on the same lev el as the right, and 
mav indeed be at a lower lev el The angle which the lumbar v ertebra make n ith 
I lie sacrum is onlv one of about >0° After birth but before the erect attitude 
j* adopted tins angle becomes much more acute The kidneys are developed, 
in the skeletal pelv ic cav ity and ascend during foetal life into the abdomen, and 
onlv attain then thhWhA tes«\ aftss bvrt.lv Ivws, taketv pb-ce The notch on the 
inner border of the bulnev which indicates the hdum is small but well marked, 
and it is directed inwards It is only after birth that the lulum becomes wider 
ami its plane as well as that of the kidney is shifted to an oblique one 

'flu* renal arteries and veins respectively arise from the aofta and pass 
into the vena cn\n ftt the same level as m the adult, but are more obliquely 
placed m tlicir course In addition to these mam vessels, segmental vessels 
al-o run to both the metanephros and the mesonephros These usually dis- 
npmar hut nnv remain ns aberrant blood-vessels It should be noted in this 
connection tint aberrant blood-vessels pass to the upper part of the kidney 
as well as to the lower, but that only the latter can press upon the ureter, 
and load to the production of symptoms (Lucas-Keene) 

Tin congenital defects of the kidneys and ureters may be divided into 
renal, vascular and urctcnc, but classifications are often found, in their com- 
jvonent parts to overlap Although defects may be congenital that is present 
at birth some of them are not due to developmental errors but to intra-utenne 
disease, as was pointed out by Sir Samuel Wilks long ago m connection with 
cardiac defects 

Congenital defects of the kidneys may be classified under the following 
heads 


1 Position high, low , and to ono side 

2 Si7c large small 

3 Shape pyriform disc-shaped 

•1 Number increased or decreased 
f> Constitution composite renal mass 
<> Union congenital cystic disease 
7 Chromaffin rests 

H Dibits of the vascular arrangements 


ABNORMALITIES OF LEVEL 

A Upward displacement — Such displacement may' be quite small, and 
nssoim is I with the presence only of eleven ribs and mav cause much difficulty 
during a rtnal oj K-ration The condition is not common, one case occurring 
during tw< ntv-mx years nt Guy h Hospital 

I®?" displacement-—! his occurred m bi\ of 13,000 cases and 

J n , «-» «r i Ul ""I'T thc ^nrgeon w familiar with the true level 
l W , nVr. ,n i 1 ' "" l,c tin, a, the standard 

IK Ills m ahull rw> the k’dncy may be found within the skeletal 

|i»«x i The nrti ru k in V ,,n mn ' tlvft fowv-sV part c,S the abac 

!n l\ w T IKE 'iS rr '»"*"> , nmc nt or «««■ to normal level, 
i ... ,» , * f twl downwards and outwards to a normal lulum 

mu iiif art* ru*s mav tins from tht* t nmmru. , ■ « . _ * 

•in r « „r ,1... „„ r . n r, ’ ,. m 1 mnmon or internal iliac, or from the lower 

- ' *-> >.<■ 

a» tt i^ur lms*hcT» '«hl.n V*}? | ,n mrc cow s t!l ° Sidney is never so mobile 
* 11 I'ndfd up mto n lumbar wound or tvm through 
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such a w oimd It is w rong for a surgeon to speak of a kidney as being mobile 
•w lien it is in one of these positions Surgeons are so apt to find mobility and 
no otlier abnormality when thej cut down upon the kidney that their observa 
lions ma> be of small \alue ind in any case mobility is not a congenital 
condition but the term floating may be \ery properly used for that 
condition in winch the kidnej is found to be capable of displacement oier a 
wide area owing to the presence of a definite mesentery Such conditions 
occurred once tn 6 000 cases 

C Mesial displacement — One kidney maj be found lying o\er the \ ertebral 
column 

ABNORMALITIES OF SIZE 

Both kidnejs maj be found smaller than usual rarely larger 

Small kidnej s are not associated w ith long life Kidnej s maj be unequal 



Fie 3 



in size and Such inequality occurs once in a thousand cases The side incidence 
is equal but males are twice as frequently affected as females The smaller 
kidney itiaj hai e a deficient blood supply or may be cystic which facts seem 
to show that there is more than mere lack of development as a cause of the 
inequality The large kidnej s associated with diabetes and alcohol taking 
are not congenital conditions 


ABNORMALITIES OF SHAPE 

These maj be associated with differences m Ie\ el and it may he impossible 

to state which is the primary deformity 

Persistent lobulation of the kidney is found commonlj 
few cases the condition may pass mto very deep division and definite clefts 
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CAlltirv kldnev — This mnv be actual or functional, true or false Only 

If the slight est sign of nnj of tlit«o 
structures is found, then there should 
rightly bo some doubt that the condition 
is truly solitary. It may bo functionally 
so. Even' eflort must be mndo before 
removal of a kidney to ascertain the 
presence or otlicrv iso of the other organ. 

It is in emergency surgery that the solitary 
kidney mav be removed, but there is less 
excuse for this disaster if it be recollected 
that such kidneys nro usually cut do«n 
upon by the abdominal route and 
this route is adopted the prcsenco of both 
kidneys may bo proved easily by palpation 
before nephrectomy of one is begun. 

,1. False solitary kidney— In these 
cases Bomo remains of the ureter or \ 
are present. In (ho Guy » Hospital aeries 
the right kidney is as present in _ rosea 
cases out of 13,000 ; three acre females 
and four males. The left kidney a«s 
present in four cases out of 13,000 1 t'so 
ssere females and two males. 

cases there si as some evidence thattle 
ureter or vessels had devdoped n eo. 
i, action ssitl. the other kidney s uch ha J 
atrophied. The expectation of life is not 
so good in females ns in males. 

B . True solitary KIDNEY-In these 
cases there is no ureter, “ . Tlie 

and there are no renal x essels (Fig. )• _ 

incidence has been found to be a 

R ^\^Crtire««°nd 

six males. . ses 

The left kidney present in » 
out of 13,000 ; there ssere as m 
and no females. 

The expectation of life ** ^tfj/^not TT , , _j,at is found m 

in females as in males, u nancy or labour. Un 1 e ^ found ,n this 
entirely due to accidents fg /as uterus ^ niC ° ” resen t and are found 
the former class, genital lesions ^ the adren als are presen 
second and true class In ^ ansin g direct from the jt , s suspected 

to be supplied by adrena T con nection with double u r e th fy dne ys are mcreasetl 
Increase in number-Ju Jt may be found that tl > 0 f t he kidnej , 

that the kidneys are doub \\ a > aybe found within the 1 nd sliape are 

in number. Thus a second ^ney m ^ k of the same 

but cases w here two apparently no 
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found together are not at all common but we shall see that this condition is 
to a certain extent described later under the heading of “ composite renal mass ” 

abnormalities of constitution 

h.dncf " well'^thS ofd„ b ,^ U d ed the 00ndltlon kn °™ as horseshoe 
con,lltlQns ma l be put together uS theTerm ? ‘ fompolteKeTafl Js^ 



'' on both 

Composite renal mass- " ° * ° *“■ ,n< * th ° 

>> ffiSSS. ^-inej 

L 1 k JDmc ' 1 >■> senes 

Hnmiui „, M1 , >' joined m parallel 

m fmirtern ca-es out of la C ( "“*«««» Mnr.Fs__ TI „ s , 

< X|xi tntlim or life for „ „ , 1 lll[ ec "ere f, Coen reported 

C'««I in f, males „s , J “'""If 1*™><1 after birth “las &*? m “ los Thl! 

Mnt of mules died ... . f f "hom one reached M>« o ^ not *° be so 

»t n iniingi r l . f 1 em «^ npiiremil L S ° ° f 70 ’ bllt 50 per 

llor-^Lof. kulnpt mvnmhlv i b P k * Rnd labour 

e • end it may be 


DEVELOPMENT 01 


DEFECTS 19 


.nU«] that those eases are not included m wind, the tatlneys he m a normal 
position and hole become united by inflammatory fibrous tissue, so that 
their upper po os are joined by this across the mid-lme The horseshoe 
hidnej nses out of the pel™ as a rule, but does not ascend above the level 

JjJlt i ? ‘ i, Umb Terteb " Th f f “ rtl,er ascent of th6 united kidney is 
presented by the presence of the inferior mesenteric artery, and if it tries to 
ascent! further than 


this it is shifted off to 
one side, particularly 
tiie left, and thus forms 
one of the v arieties of 
unilateral renal mass 
An intermediate 
condition is found m 
\\ Inch the isthmus 
pi\ots upon this 
artcrj and the w hole 
mass comes to iie 
more on the left than 
on tlie right side 
Horseshoe kidneys 
maj be associated w it)i 
congenital skeletal 
deformities especially 
of the louer limbs, 
but cases m which 
&y ndacty hsm has been 
found in the upper 
limb are also on record 
But horseshoe kidney 
is not often found 
with other genital or 
urinary defects , only 
about one case in 
11000 

The ureters are 
usually two in num- 
ber, and arise from 
tlie inner border of 
the upp°r free part 
of each lateral mass, 



and they run across Instrumental pjelogram of a horseshoe kidney, showing a partnl 
. l c ii „ crossed eetopii of the right segment the pelvis of which occupies 
tne lSuimuS Oi tne the mid line There w a stone in tho left peh ic ureter and another 
Organ The vessels m the right renal peh is ( Mr I MaistU s case ) 

which supply the 

lateral misses hate a normal origin, though they may arise lower than usual 
but the isthmus may be supplied by another artery which always rises from 
lower down the aorta than is usual It is belieted by some authorities that the 
isthmus may be a third part of a horseshoe kidney, and some support is lent 
to this \ lew by this separate blood supply to it The hiia of the horseshoe 
kidney are developed on the inner borders of the lateral masses Each lateral 
mass has one pelvis, of which the lower part is often large and passes towards 
the mid line In some cases the two pelves are united at their lower ends 
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One pchis is thus formed and there may be only one uteter for the whole 
mi«5S sometimes the two literal parts may be very asymmetrical m size 
Unilvtfual composite renal mass (1) Kidneys joined m senes— 
This condition mi y be regarded as that in which a horseshoe kidney developed 
and tried to ascend ns usual and was not fully prevented by the inferior 
mesenteric artery— winch however shifted the mass to one side usually 
the left Tiie left side of the mass passes upwards and the right side passes 
across the mid line and lies at a lower level Thus the left mass hes above 
the right and the concavity of the whole looks to the right and the whole 
mass mav he mistaken for a single kidney and is looked upon as a solitary 
kidnev lv nig on tho left side As long ago as 1769 Morgagni pointed out 
that this was not the case and he recognized that the condition was really 
a double kidney lying on the one side Its connection with horseshoe kidney 
is further shown by the fact that in some cases the middle part of the mass 
is supplied by a distinct artery just as the isthmus of a horseshoe kidney 
mav bo The bloodvessels arise in senes at regular intervals from each 
other and from the same side of the aorta as that upon which the mass 
is lying The front and lower surface of the mass is traversed by a groove 
vertical in direction and lodging the right ureter During an operation this 
ureter is found lvmg by itself and may be difficult of identification The 
right ureter passes down m front of the other ureter and opens in the bladder 
by a normal right ureteric orifice w hilst the left or upper ureter passes verti 
callv downwards to enter the bladder by a normal left ureteric orifice It is 
thus casj for one to 6ee how difficulties may arise at an operation * 

(2) Kidneys joined in ■parallel — This condition is very rare only one 
ea«e m 20 000 and it is referred to by Sir Samuel \\ llks It occurred in 1875 
The two kidneys lay parallel with each other and whilst the true left 
kidney lav practically in its usual position the right kidney was rotated so 
that its lulum looked to the right The mass lay on the left side of the abdomen 
One ureter passed down in a deep groove between the two kidneys whilst 
the true right ureter passed down on the right side of the right portion The 
arteries entered the upper pole of each kidney one to each part but there 
were two additional arteries winch entered the lower part of eacli mass The 
veins and ureters emerged from a normally placed hilum in each kidney 
save for the fact that the right kidney was twisted on a vertical avis The 
veins entered the vena cava just above its level of formation 


„ ABNORMALITIES OF UNION 

Congenital cystic kidney — \s thi3 subject will be dealt with later m this 
book it is sufficient here to say that true congenital cystic kidney is very 
rare and one extensive investigation showed that it occurred twice only 
in 13 000 cases In both cases congenital bony lesions were found as well 
as the renal condition viz syndactylism and talipes 


CHROMAFFIN RESTS 


This name is suggested here as being more exact than that usually em 
ployed viz adrenal or suprarenal rests for it brings such rests into senes 
with the chromaffin bodies which may be found along the course of the aorta 


* In nnn cl n cal cave which occurred in the author s practice the true r ght ureter eas divided 
of on evnloratorv operation Vs the divided ends remained in eiact appos tion they were not 
StSid P £2X- dr.mri Tie p.Mnt l,,rt for yery m.ay « k “ 

after the opera t on and there was clinical evidence that the ends of tl e ureter had un ted 
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Srrto P rL C tarabsence Jd for tins reason the aW ratio „ 
probablj a minimum The figures are as follous — 

Females 

Left side ^ 

Bight side * 

Both sides ® 

Side not noted 1 

Ectopic adrenal 2 


Males 

1 

3 
2 

4 
3 


Chromaffin rests are situated invariably at the upper pole of the kidnev 
and \ary in size from a pins head to a long linear area situated near the 
upper pole of the kidney It is noteworthy that only one of these cases sur 
vived to the age of 63 and that five of the males died with some malignant 
condition hut only one of the females died with a similar condition present 
Ectopic adrenal — The adrenal body may be found in an unusual position 
Thus it may be found situated behind the kidney or m the hilum of that 
organ It is rare for an ectopic adrenal to be found as a definite functionating 
organ w ithm the capsule of a kidney 


DEFECTS OF THE VASCULAR ARRANGEMENTS 

Aberrant blood-vessels — Clinical experience suggests that aberrant blood 
vessels give rise to urgent symntoras but in spite of this suggestion onh 
siv cases occurred at Guys Hospital m twenty six years Investigations 
by the surgeon at the time of operation are usually of small value and at 
autopsies the condition is often missed owing to the examination of the kidneys 
ex situ For these reasons no very definite attention should be paid to statistics 
in this connection But post mortem investigations appear to confirm the 
clinical findings ten cases were found in 13 000 eight females and two 
males The aberrant blood vessels which produce symptoms do so by obstruct 
mg the ureter and in order to do this the vessels must pass to the kidney 
below the hilum and the origin of the ureter The aberrant vessel is usually 
arterial and arises from the lower part of the aorta or from the common or 
internal iliac arteries but not from the external iliac artery Kinking of the 
ureter over the artery may occur and give rise to the urgent symptoms which 
have been noted Specimens of the early division of the mam artery show 
that this condition is associated with a distinctly segmental arrangement of 
the branches and that the ureter may be kinked over the lowest branch 
v ln * ac * t obstruction of t> e ureter by non aberrant vessels occurs more com 
roomy than by aberrant vessels see p 91 et seg —Ed ) The various levels at 
which the aberrant arteries arise from the aorta or other vessel indicate their 
segmental origin and in this connection it should be noted that aberrant blood 
v easels mav pass mto the kidney at a higher level than the bdiim It is verv 
™ rn n of aborran | bl ™> YBssels to occur on both s,des-one 
|"_i? '5., T le ' C»scls are more a unable than any other of the 

large aesacl, of the human body (Young and Peter Thompson) 

l«r 8 'l"ptJhehm ° f “ l °I” “ Performed 1™ 

Arlolo " , an 1 1 1 j, (later Jolrml If SL” fsMta TSKl at. 

weeHem eerarnt, of eoa E ™ tal letorn. t ea „r rh. Upp „ uJ „“y Tr,“t 


a\e accounts in. some cases 


A R M.PH Thompson 



CHAPTER III 


PHYSIOLOGY AND TESTS OF RENAL FUNCTION 


S TRUCTURE The human kidney like that of other vertebrates js made 
up of a number of individual functional units each known as a nephron 
and consisting of Bowmans capsule and a renal tubule (Fig 10) There 
are about a million nephrons in each ladnej and a know ledge of their structure 
is necessary for an appreciation 
of the mechanisms wherebj 
the hidne\ is enabled to pre 
serve the composition of the 
blood and allow such fluid and 
"ohds as are not required bj 
the bod} to escape in the urme 
This process begins at the 
glomerulus which is a tuft of 
capillaries mv aginated into 
Bowman s capsule and forming 
vv ith it the "Malpighian cor 
puscle The capsule is lined by 
a parietal laver of flattened 
epithelial cells continuous with 
those of the renal tubule 
where it is reflected over the 
glomerulus as a visceral lajer 
the cells lose their outline and 
foim a sjncjtium which is 
separated from the capillar} 
endothelium b) a basement 
membrane It is through this 
extensive thin area composed 
of fused capillar} endothelium 
basement membrane and vis 
ceral capsule that filtration of 
fluid occurs 

The capsular space com 
mumcates direct! v with the 
lumen of the proximal tubule 
this is convoluted and is lined bj cuboidal cells having a brush border 
It leads by a straight descending bmb to the thin segment of the loop of Henle 
Here the lining epithelium is flattened and the parti \ compressed cell nuclei 
bul^e into the narrow lumen of tbe tubule The thin segment extends for 
a v ariable distance around the loop of Henle to the ascending limb it is onh 
found in mammals and is least developed in the more primitive forms Its 
difference m structure from the rest of the tubule is suggestive of a difference 
in function 



THIN SEGMENT - 


Fio 10 

D agrntn shoeing tie essential features of a tjpic 
nephron in the 1 uman h iney 
(Homer Smith Pf ye ologj of tie Ktd e j 193" ) 
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The distal tubule leads from the ascending hmb of the loop through a 
straight to a convoluted segment which lies near the glomerulus of origin 
It is lined at first by cuboidal cells which become progressively more columnar 
thej show basal stnations but no brush border ’ 

u,! 1 !' ““Meeting tubules i are lined by a single smooth layer of cells of varying 

tubi^he in the cortex, and the remainder of £ STS £ 

end arteries «» ™ a > 

the lobules and are connected by artmTarcher T?mm 
arteries short twigs are given off at intervals th„ „« * f be lnterI °bular 

uh , they break Sp into 8 the glome^Sdta^The bH? ° f “ le 
the glomeruli by efferent arterioles which break „„ „ Wood “ carned from 
network close to the tubules winch are tl,„ ak . U P, a gam into a capillary 
already passed through "he t fc U ‘ >pUed ,' V,th b,ood which has 
supply to the tubules The peritubular efn.ll, rareI ^ “°y d >rect arterial 

join the arcuate reins lying in the concavitv ofTh COn t Terg , e lnto vems which 
join finally to form the Venal voin y of thc arterial arches, and these 

capillaries is 70 100 mm° Hg 88 " 31 tKat tbe blood P ressur “ m the glomerular 

theories or rebai. function 

Historical Bowman’s theory of 1849 a 
elaborated by Heidenham ,n theM™ ° n anat 0 ™ca] grounds, was 

to other secreting glands, water and Alt. i y lva8 considered comnarable 
waste products ff/tho cdb rf ’ e,n ,«r retod by ‘he oa™ule and 

c glomeruli acted as filters for tti^ t»i Ludwig in 1844 suggested tint 

hi cannulating IJowmW mtrat 'on and tubular re absent ds ,P r0Tcd 
with the plasma and the Capsul le and ‘he tubules ln tlle frog 

excretion 'by The cell, of , j"?! a , nd Mihail demonstrate^r' 1 " 8 \ he flu,d 

r > 0,„ m nvun „ ITRmov S Pcoeesses occur the human 

s=£ i^Sr?:d 

fifty? tea yix5?Fttae 

,w ~ sSSSSS 



m\SIOI.OG\ AND TESTS OF K2KAL FTJNCTIOY 2? 
t he number w orl mg so further decreasing the urinary output During diuresis 
especially when produced by intravenous saline the number of patent glomer 
uh is increased and a bigger filtering surface produced 

U though much of this evidence is derived from rabbits it seems likely 
that m man similar wtenmttence may occur from physiological causes 


TESTS OF RENAL FUNCTION 

General considerations — In urology as m every branch of surgery the 
clinical condition of the patient is of more importance than the results of 
laboratory tests the urologist is concerned with the total renal function 
particularly where there is an obstructive urinary lesion and it is in such 
a condition that he can receive considerable help from the biochemist in as 
seeing the amount of renal impairment In unilateral renal lesions amenable 
to surgery he is concerned mainly with the ability of the remaining kidney 
to excrete waste products and prevent their accumulation in the blood Ex 
cretion is the main phy siological function of the kidney but deficient excretion 
of a substance in the urine does not necessarily indicate impaired renal function 
for example there may he deficient excretion of water or chloride in myo 
cardial wcvkness or m vomiting or diarrhoea although the kidneys are normal 
Conversely excretion of dissolved substances may be complete even when 
there is renal impairment through the mechanism of a compensatory polyuria 
The normal kidney has such power of accommodation that it can produce 
a large quantity of dilute urine w hen much water is ingested or a small amount 
of concentrated urine when little is taken In renal impairment tins power 
of accommodation is lessened Renal impairment signifies some loss ot con 
ccntrating power if the compensatory mechanism of polyuria fads there 
is retention in the blood of products which should be excreted and renal 
insufficiency results It follows that an estimation of renal function requires 
examinations of the urine and of the blood in their simplest forms these 
tests are carried out separately but for more accurate results a combined 
examination of the two factors is undertaken Fxtreme mathematical 
accuracy however is neither obtainable nor necessary The following tests 
will be described — 


A Urinary tests 

1 Fluid intake and output 

2 Specific gravity test 

3 Urea concentration test 

4 Phenol sulphone phthalein test 

5 Jrrofrgu irrnrreriw? test 
B Blood tests 

1 Blood urea 

2 Non protein nitrogen 

3 Urea nitrogen 

4 Creatinine 
C Combined tests 

Urea clearance 
D Radiographic tests 
Excretion urography 


A TjnnarY tests— (Tests of elimination and concentration) 

1 Tub test of fluid intake and output— Normally the quantity of 
fluid invested and the volume of urine should run parallel and an) serious 
divergence mav indicate renal impairment 
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Technxaue The patient is men 1 200 e c of pater to drink within half 

an hour AH the mine passed is collected for the next four hours, and J>rac- 
ticallv all the 1 200 c c should be recovered the greater part in the first two 
hours 7 In renal impairment the excretion is delaj ed and only a part is excreted 

m ^In^enallmpairment the delay in nater excretion is associated with a lop 
maximum specific gravity of tile urine Where there are pre-renal causes 
of diminished excretion {eg circulatory weakness, oidema diarrhoea or 
vomiting) the maximum specific gravity is high It is therefore important 
to record fluid intake and output and the specific gravity in all urological 

2 Tests of specific grav it\ — The power of accommodation of the kidney' 
is most easily observed by noting the normal variations in the specific gravity' 
of the urine, and although equal weights of dissolved substances alter the 
specific gravity in different degrees for clinical purposes the specific gravity 
can be taken as a measure of the total concentration In progressive renal 
damage, impairment of concentrating pow er is the earliest recognisable change , 
inability to concentrate the urine above a specific gravity of 1010 after fluid 
restriction represents the maximum impairment of concentrating power 
(Fisliberg) Inability to produce a dilute urine after copious drinking follows 
later and ultimately the specific gravity tends to become fixed under all 
conditions at about 1010 

Technique — The patient is given his usual evening meal at 6 pm , it 
should contain little fluid but much protein He has nothing more to eat or 
drink until the test is completed All urine passed during the rught is dis- 
carded but the first specimen passed on waking is kept (1) He remains in 
bed for one hour and passes urine again (2) , he should then get up and 
after another hour empty his bladder again (3) The specific gravity in at 
least one of the specimens 1,2 or 3 should be higher than 1022 if the kidney 
function is normal 

This test is invalidated if there is evacuation of cedema fluid as may occur 
in cases of cardiac failure when the specific gravity will be low The test 
gives m other respects a reliable index of renal impairment but not of renal 
lnsufficiencv unless taken m conjunction with blood chemistry tests It has 
the disadv antage of requiring a reduction of fluid intake which is not desirable 
in surgical urological cases 

3 UnfcA concentration test (Mi clean and de Wesselow)— In renal im- 
pairment nil the constituents of the urine are affected by the diminution in 
concentrating power urea, a normal component of the urine, is innocuous 
w icn given by mouth and its ingestion leads to a rise in the plasma urea 
* i n l C rCI , n f ,lnctl0n 1S normal the excess urea is filtered by the glomeruli 
and although some is probably re absorbed by the tubules the greater 
thc^e fncts° r0tC< * 16 Urme T1 ' e urea concentration test is based on 

"x r m "' out the morning after a night of abstin- 
i . n ._ ,.i. .1 . , ls em pbed and the patient given 15 gm of urea 

?e n erf nfirr one T. C ,°., ° f ". St<>r favoured The bladder 

, J . .i ’ ° three hours , the volume of each specimen is 

the concent rntirtn CC f ta2C °^ ure ' x estimated If the kidney function is normal 
!!irS wl°r Urea * houi< \ be at Iea *t 2 per cent in one of the spem 
Tit* #* * ? | s , fi" ure ’ s usually in the second hour specimen 

IIC \ V* ^ e,l< u'cly used in eases of prostatic obstruction, is 
l c< so new int differently h\ different surgeons A concentration of 
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2 per cent is generally considered adequate for one stage prostatectomy -whilst 
below 1 8 per cent there is serious nsk of uremia The concentration however 
depends on the \ olume of unne as w ell as the amount of urea and if the v olume 
exceeds 130 c c per hour the percentage of urea may be below the accepted 
minimum even if the kidneys are normal As urea is itself a diuretic this 
condition does sometimes arise It may therefore be more reliable to interpret 
the test in the terms of total urea excretion and to assume a satisfactory 
lunction only if at least 1 5 gm of urea is excreted in each hour 

The result of the test depends also on absorption of urea from the intestine 
and on the initial concentration of urea m the blood with a high blood 
urea in severe renal impairment it is possible to have a high concentration 
of urinary urea 

In addition to these estimations of normal excretory products the function 
of the kidney may be tested by its power to eliminate foreign substances 
introduced into the blood stream 

4 Phenol sulfhone phthalein test (Rowntree and Geraghty)— Phenol 
red or phenol sulphone phthalein (PSP) is a non irritating substance which 
is almost completely excreted in the unne m a relatively short time when 
introduced into the blood stream About 20 per cent of it is free in the plasma 
and is filtered by the glomeruli whilst the remaining 80 per cent is bound to 
the plasma proteins and is eliminated by tubular excretion In an alkaline 
solution it has a bright red colour suitable for colorimetric investigation 
the presence of blood m the unne w ill vitiate the calculation 

fechnique — The patient who should be at rest in bed drinks 300 cc 
of water Twenty minutes later the bladder is emptied by a catheter which 
is tied m and an intrav enous injection of 6 mg of phenol sulphone phthalein 
mice of sterile water is gnen Urine from the catheter drips into a test 
tube containing a drop of 25 per cent sodium hydroxide and the time of the 
first appearance of a pink colour is noted The catheter is then closed bv a 
spigot for one hour after which all the unne collected in the bladder in that 
time is removed This is repeated for a second hour The amount of dye m 
each specimen is estimated as follows 10 per cent sodium hydroxide is added 
until the maximum red colour appears the urine is diluted to 1 000 c c and 
compared in a colorimeter with a standard solution whence the percentage 
of dye can be estimated 

In a normal subject the dye begins to appear in about four minutes in 
the first hour 00 per cent and in the second hour 20 30 per cent is excreted 
giving a total of 80 00 per cent in two hours 

l ariat tons — (a) The amount of water given before injection is sometimes 
increased to 1 000 c c but the diuresis produced will raise the amount of dye 
excreted and may mask renal impairment 

(b) The injection is given intramuscularly excretion is then slower the 
dye appears in about ten minutes about 50 per cent being eliminated in the 
first hour and 20 per cent in the second 

(c) The time intervals of collection are shortened to half hourly or even 
quarter hourly 

The interpretation of the test m surgical cases also vanes an excretion 
of only 20 per cent in two hours certainly indicates renal impairment yet 
this figure has been accepted as the level at which prostatectomy may be 
undertaken It is a test which is more often used in America than m this 

^Individual REN il FUNCTION— The test is adaptable for the study of the 
function of each kidney separately Ureteric catheters (which should he as 
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large as the ureter can take to prevent leakage) are passed and the unne from 
each collected The injection should be intravenous and should not be given 
until the catheters are seen to be diaimng satisfactorily Colorimetric estima 
tions of the concentration of the dye are made as before 

5 Indigo capmive test— Indigo carmine is also eliminated by tubular 
excretion but only about 25 per cent is excreted by the kidneys it is there 
fore not suitable for quantitative estimation 

The blue colour can be seen in the urine without the addition of an indicator 
and it is thus of value as a test of differential renal function when observed 
cystoscopically It can also be used as a test of total renal function if the 
patient can pass a little unne at five minute inters als or if a catheter is passed, 
or if there is already a suprapubic catheter m position 

Technique — 4 c c of a 0 4 per cent solution of indigo carmine is injected 
intravenously If the kidney is normal a blue efflux will be seen from the 
ureteric orifice in from four to seven minutes The colour will become pro 
gressn elv deeper with each efflux If the urine is draining from a eatheter 
the deielopment of a good blue colour in ten minutes is regarded as evidence 
of satisfactory renal function 

Variation* — The injection of 10 c c of solution is sometimes ad\ iscd 
but this amount is unnecessarily large Under no circumstances should a 
concentration of more than 0 4 per cent be injected because the drug is not 
completely excreted a 4 per cent solution used in error has been known to 
produce a generalized blue coloration of the skm and small emboli in the 
cerebral capillaries (Macalpine) The injection can be given mtramuscuJarh 
in winch case the onset of excretion is delayed for about twenty minutes 

Although the test is one of the simplest it is one of the most useful in 
surgical urology It gnes reliable information during cystoscopy of the 
presence or absence of two functioning kidneys during suprapubic 
drainage prior to prostatectomy it can be used as a rapid bedside record 
of progress and will indicate whether the time is ripe for further more 
deem e tests 

B Blood tests — (Tests of retention) — The tests of elimination so far de 
scribed w ill gne an indication of renal impairment it has been pointed out 
hotter cr (p 27) that by means of a compensatory polyuria the total amount 
of tt aste products excreted by the kidney may still be normal It » only \% hen 
the amount of renal damage (represented by a diminished number of function 
°m i 0 1 , ur ^|j er in creased that waste products begin to accumulate 
in the blood and a state of renal insufficiency supervenes Even this con 
ftmo/lou ?n necessarily a permanent change as is shown by the recovery of 
duration g aftcr the relief of obstruction of relatively short 

ctlmatmfor luTZl'l! d r 8 !? of renal '"sufficiency can be gauged by an 
hol e ,i ii i j\ ri 0 nitrogenous end products of protein meta 
r°o™X modirt Ilcr r” lh ' pr " lc, ' Ml s " hsta ""e ■* 'a m the mam an 
tmn it is nartU * '""l m3e,tetl P rot "'" but in condemns of start a 

“ I"— «- “oavn of 


a Jm'S m an'oxa1?te , tof fa, | t ’ n , 8 10 c 0 of M °od are «‘«'dra.»n from 
^ 1 l * e . * u he shaken and sent to the laboratory If the 

sterile water or theffl^w.n^ do^ '*"*“*■ lt mUSt be ueU " a&hed OUt AVlth 

fi P rc ** the blood urea is 20 to 40 mg per 
i si, icienc\ the amount rises Animal experiments show 
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quarters of the available renal substance must be destroyed before 
the blood urea is affected W hilst elevation of the blood urea depends on the 
seventy and duration of the renal damage it is also affected by age bv the 
fluid intake the quantity of protein in the diet and the amount of katabolism 
ot tissue protein by liver damage by circulatory w eakness and by such causes 
ot pre renal deviation of fluids as vomiting and diarrhoea It cannot therefore 
be regarded as an ideal test of renal function and in practice an isolated 
blood urea estimation may be misleading jet it is a test of considerable 
practical \ slue to the surgeon especially in prostatic cases in showing the need 
for preliminary drainage a blood urea of more than 50 mg per 100 e c is 
usuallj considered an indication for a two stage operation Where the blood 
urea is high it will fall rapidly after drainage unless there is considerable 
permanent renal change it will indicate the relief of renal insufficiencj 
before there is evidence of restored concentrating power as shown by the 
indigo carmine test It is advisable to relj on the latter in judging whether 
the patient is fit for prostatectomy rather than on the blood urea alone but 
a persistentlj raised blood urea after drainage in a pros ta tie case is evidence 
of senous renal damage 

2 Non protein nitrogen — The non protein nitrogen (Is P N ) includes 
the weight of nitrogen in all the soluble nitrogenous bodies of the plasma 
exclusive of protein i e urea uric acid ammo acids ammonia and creatinine 
It is normally 20 to 40 mg per 100 c c and m lenal insufficiencj from surgical 
causes its rise is usuallj parallel to that of the blood urea 

3 Ubev nitrogen — Urea nitrogen makes up about half of the non protein 
nitrogen or of the blood urea It is possible to estimate the distribution of 
nitrogen throughout the constituents of the blood but if the sum of the mtio 
gen content of the individual non protein nitrogenous bodies is compared with 
the total non protein nitrogen there is found to be a deficiency This unknown 
fraction is also increased m the nitrogen retention of renal insufficiency tf 
the urea nitrogen is subtracted from the non protein nitrogen a v -due is 
obtained for non urea nitrogen which has been called the urxnnc 


moietj 

In renal insufficiency the urea nitrogen may rise proport lonatelj more 
tlmn the non protein nitrogen and form 80 90 per cent of the total 

4 Creatinine — The amount of creatinine m the blood is believed to he 
independent of the diet it is a waste product derived from the endogenous 
metabolism of the creatine of muscle It is excreted by the kidnej s b> glomcr 
niar filtration The normal amount of creatinine in the blood is less than 
2 mg per 100 cc figures above 3 mg indicate considerable renal damage 
whilst above 5 mg the outlook for recovery is poor In renal insufliciene} 
the blood urea rises before the blood creatinine whilst in tiie late stages of 
uraunia the creatinine may rise sharply even to 30 mg per 100 c c as a result 


of toxic destruction of muscle 

The practical value of blood chemistry estimations other than the blood 
urea is doubtful in surgical cases and multiple investigations of this kind 
frequently lead to waste of time without any real increase m useful informa 
tion The blood urea gives a reliable index of renal insufficiencj within the 
limitations already stated and its value is enhanced bv a simultaneous estmin 
tion of the urinary urea if this is low (e g less than 2 per cent ) with a raised 
blood urea it is an indication of renal insufficiency . . 

G Combined tests— Tie limitations of individual tests whether ot eon 
centration or of retention have been indicated and the value of combining 
them pointed out Apart however from the studv of the urine ami the 
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t J ier f 1S aI ®° the t, “° factor or rate of excretion to be considered and 
attempts ha\e been made to embody these three factors in nnn *«!♦ n r 

the kidneys in one minute The nU» nnt l ^'ould be cleared of urea by- 

passing into the glomeruli is not rlenrprl f S a V1 ^ ua \ v °^ umc all the blood 

Of 60 CO meansth™ the am^nt " rCa . b T thc I “ dnc > !i A France 

that found in 60 c c of blood excreted m one minute is equal to 

of unno exOTe h ted a reaches t 2 co l 7 w mnntoT Con8 t tant ' '' hen tllc 'olumo 

maximum value , further increase in thi* _5? excrc t'°n of urea attains its 
effect on the rate of excretion of urea u Inch ° cxc ^ etlon °f urine has no 

urea content of the blood Thc maxtmmn d ^ CC t ly Proportional to the 
which is found to average 75 c e It ,s ealeulSedlrom thefomula °I 0n8tant 

Cm=^xV 

Where U is the urinary urea ,n mg per 100 c c 

the volume of urine in c c per minute 

of excretion* 3 f P ° r ra,nute tho of 
Cs=gXVV” 

to r 1Iect a11 the 

any patient in whom «, F ‘° d sha “ ^ measured it is necL Unne excreted >>7 
™d.„g completely to - OT’dSX’S 

Technique — The exam , “ for the duration of 

P^tty a b ™^>-r noSr^enlt^r 8 “st, 

18 >*ely to produce " T„i ^ Th ° Pat^t „ «M*°ugh this 

impairment although it mf!" ance ™lue if there ,s ,T U \ b<Kl ’ exerclse 
given 1,000 cc ofuater ‘ e . eftoct "hen thofLm alread > r some renal 

s,?SSSi3M 5 3SS^S3 

-^—^-.aapi.^sSgssg 
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end of a second hour and the same estimations earned out on the urine This 
is an example from an actual case (Riches and Robertson 1935) — 

HJ aged 49 Diagnosis^ Carcinoma of kidney 


10 10 02 a m 

10 55 
1102 
12 02 


Catheterized and bladder emptied 

Specimen discarded 

Bled of 5 c c of blood 

Bladder emptied by catheter (Specimen 1) 

Bladder emptied by catheter (Specimen 2) 

Blood urea— 30 mg per 100 c c 


First hour — Unnarj urea=0 4 gm per cent =400 mg per cent 

Urine volume=160 c c per hour (2 66 c c pel minute) 


Maximum Clearance (Cm) = ~ x V 


Normal is 75 c c 


= ^X2 06 = 35 5 cc 


35 5 


Second hour — Urinary urea=0 6 gm pci cent —600 mg per cent 
Urine vol =92 c e per hour (1 53 c c per minute) 

Standard Clearance (Cs) =gXJV 

= f?X^3 


Normal js 54 c c 


Percentage of normal— 100=44 per cent of normal 
Mean =45 5 per cent 

This patient s renal function was only 46 per cent of normal A disagreement 
of 10 per cent between the two hour results calls for a repetition of the test 
Interpretation — El en the healthy kidney show s wide variations in functional 
actn ity and variations in the urea clearance value are therefore to be expected 
In general it may be said that when the clearance is 75 per cent the renal 
function is normal between 50 and 75 per cent it is doubtful below 50 per 
cent there is impairment and below 20 per cent renal insufficiency with a 
raised blood urea Below 5 per cent there will almost certainty be uremic 
symptoms In surgical urology the test has its greatest value in cases of 
prostatic obstruction and a clearance of 55 to 60 per cent is probabty the lowest 
limit of safety for a one-stage operation In renal lesions such as tuberculosis 
or hydronephrosis a clearance below normal may n°e after the removal ol 
the diseased kidney, and a clearance value of 100 per cent be attained nirn 
only one kidnej Infection depresses renal function and this fact is well 
brought out by estimations of the urea clearance before and after treatment 
It has been claimed by Van Slyke (1930) that the urea clearance *“*7?*“” 
a fall m renal function some weeks or months before the phenol smpnone 
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phthalein excretion does and in general it is a more delicate indicator of renal 
impairment than the others It does not depend upon the excretion of a foreign 

D Radiographic tests — Excretion urography — The introduction of 

mgmmmm 

intravenous injection ^ a sterile solution for slow 

lopax) — Contams ccifi^of wdme° ’ , I> f eIcctan ’ Pyelumbrme , Neo- 

Tho ampoule issued co£Sa doL ofTs Z “” olMular height of 493 

VlrtU00fthC ° dd ' tl °" ° f draretuTeffect 

1 - ^or the first fifteen minutes 

atter injection , the highest 
concentration of the drug m 
the urme is ,n the second 
h teen minutes It is com - 
petely filterable from the 
plasma and is excreted by 
the tubules It , s excreted 
unchanged m the urine 30 
per cent being eliminated in 
the first hour and 03 per 
cent m eight hours The 
best radiographic shadow is 
given in the kidneys in ten 

IZ yminutesafter in J° c - 

Diodone (Syn p or _ 
abrodil Unodone , Pyelosil , 
Com ’ Ne0skl »dan)- 

is 0 proL 0 Wy°e 8 lcn T ,Z d t OSe for aa ailult is 7 gm has ^ “oleouliff 

subcutaneous or intw ° XIC than Iodoxyl and can if ? Cen ^ solution It 

shadow is g„e n m mehtTo f d 7 Beven to ™ne hou^ Tt !?? Se ? by tho unne ' 

- ■^-‘mkse 

"‘TLZntrnpZrnt.z/Zr'’^ 01 ; 1 ^” — m - 

mainU on the rndiocranliif* n° a funct, °n by excretion d be do ? e firsfc 
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Fig 13 

Same case as F g 12 seven weeks after rcmovaf of t ght 
\ retenc calculus 2 m n film Equal concentration 
r git and left (X raj by Dr F H Kemp) 


tration of tlie I idncy , due 
allowance being made for 
obcsitv and variations m 
radiological technique 

The shape of the pelv is and 
cal\ ccs shows whether the 
kidney is anatomically normal 
In renal impair) lent the 
time of the appearance of the 
shadow is delayed and excre 
tton prolonged with a less 
dense shadow than the 
normal If however, there 
is ureteric obstruction the 
shadow on the diseased side 
mnv ho denser than that on 
the sound side , its time of 
appearance may ho normal 
but there will he delayed 
emptving fig 12 shows the 
delayed filling and dilatation 
of the right pelvis in a case of right ureteric calculus the left pelvis is nearly 
empt\ at forty five minutes whilst the concentration of the dye on the right 
side w as still increasing Tig 13 shows the same case seven weeks after removal 
of the stone there is still a little dilatation on the right but the concentration 
on the two sides is about equal If 
only one kidney is impaired the good one 
may excrete all the dmg and nothing may 
appear at all on the diseased side but if 
both are impaired there will be poor 
concentration and delay perhaps of 
several hours before shadows appear 
Fig 14 shows the excretion urogram of a 
patient undergoing suprapubic drainage 
for chronic retention due to prostatic 
obstruction The blood urea had fallen 
from 84 mg to 50 mg per 100 c c after 
two weeks drainage The kidneys 
showed only a faint shadow at fifteen 
minutes and poor concentration with 
dilatation at forty five minutes In this 
case the excretion urogram was the 
deciding factor m delaying operation on 
the prostate for a further three weeks 
bv which time indigo carmine was ex 
creted at six and a half minutes and the 
blood urea had fallen to 30 mg per 100 c c 
Fia li 2 Radtooeaphi of the urine passed 

„ , . nf Rpn-i at successive intervals after the injection 

Function* Prostattc ob w ill show the power of concentration from 

stroction two weeks after suprapubic the varying depth of shadow 
catheter zation for cl ron c retent oar 3 fHE SPECIFIC GBAVIT1 of the unne 

concenuat on^and Dom gki,e ) rises in the first hour to 1050 or more , to 
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fnr the accompanying polyuria it has been suggested that a ' func 
S index obtained by multiplying the amount of urine m cubic centimetres 
bv the last two figures of the specific gra\ity should be u«ed 
y 4 Estimation OI THE «Eto tN the urine— Iodoxyl can be precipitated 
from the urine by adding one part of concentrated hydrochloric acid to four 
parts of urine the precipitate is dried and neighed In a normal case the 
maximum excretion is betueen one and a half and three hours after injection 
This method has been used as the basis of a test of renal function (Waue and 

Estimation of the df\jg in the blood— Iodoxyl should be completely 
eliminated from the blood in four hours retention of 0 5 gm after this time 
has been held to show minor renal impairment greater amounts indicate 
more serious damage . , 

The value of tests 2 3 4 and 5 is doubtful as the same information can be 
obtained more easily by other means The radiographic demonstration of 
a functioning kidney however can be of great value particularly in. a ease of 
renal injury on the other side where exploration may lead to nephrectomy 
The choice of renal function tests— The selection of suitable tests for a 
particular ease depends to a considerable extent on the nature of the disease 
In surgical renal lesions the urologist is more interested in the function of each 
kidney separately whilst m obstructive and neurogenic disease of the lower 
urinary tract he is concerned with the total renal function The study of 
individual renal function can be made by the indigo carmine test or by excre 
tion urography without the use of ureteric catheters The passage of a ureteric 
catheter introduces certain fallacies it may cause a temporary cessation or 
diminution of secretion on that side and unless it is large enough to fit the 
ureter closely there will be leakage around it and some urme will bo lost into 
the bladder Moreover the retention of a ureteric catheter for two or three 
hours is undesirable Nevertheless some of the other tests can be used in this 
way if due regard is paid to these sources of error The test of fluid intake 
and output the urea concentration test the phenol sulphone phthalein test 
and the urea clearance test are examples 

If the total renal function is being investigated as m a case of prostatic 
obstruction there is a wider choice available all the tests described being 
suitable under different conditions One must consider the accuracy of the 
test its convenience and its safety The most accurate is probably the urea 
clearance test which includes an estimation of the blood urea approaching 
~ ,s . urea concentration test if combined with a blood urea estimation 
Both of these tests require the use of a urethral catheter in a prostatic case 
a J 1 ^. n e 1 1 n e r i s likelj to be accurate if there is much urinary infection especially 
it the bladder urine contains B proteus or other urea splitting organism In 
a patient who has had prolonged suprapubic drainage it is difficult to obtain 
a satisfactory result with either test The mdigo earmme test alone when 
obsened cj stoscopically has a degree of accuracy out of all proportion to its 
simpliaty and even without cystoscopy its accuracy is not to be despised 
The late Harry Harris earned a blue glass stopper which he used as a colour 
prostatectomj ^ mmUte conceI »tration of indigo carmine in cases awaiting 

1 or convenience the blood urea and mdigo carmine tests are unrivalled 
The former determination should be made at the outset in almost every 
case a normal % alue may be obtained even if there is some renal impairment 
n ra,sc >g ure on a normal diet and in the absence of vomiting dxarrhcea 
gr ss circu a ory weakness is an indication of renal insufficiency The 
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chctmc'il estimation can be made rapidly in a good laboratory and under 
peace time conditions there is little delay in getting the result back 

The indigo carmine test has the further advantage that it can be carried 
out b\ the clinician himself nt the time of cystoscopy or as a routine interval 
test in the ward fvo laboratory determination is needed and the time 
spent on obtaining the result is only measured bv the degree of functional 
impairment of the kidneys 

The specific grawty test is aho easily carried out but it involves the de 
pm at ion of fluids for some hours from a patient who is in need of them 

The safety factor need only be considered seriously when there is renal 
insuflicieiic\ ami this should ime been discovered by the blood urea deter 
mmation In other words the blood urea is the safest test of all It is unwise 
to introduce foreign substances into the blood stream when there is marked 
renal insufficiency and this rules out the dye tests including excretion uro 
graphy when the blood urea is much raised It is impossible to lay down a 
specific figure for the safetv lea el but I would hesitate to do an excretion 
urogram with a blood urea of more than 100 nig per cent Severe infection 
ndi anted cardiov ascular disease hepatic insufficiency hyperthyroidism 
allergic states and a known hypersensitivitv to iodine are also contraindica 
tlOlls 

Safeta from the introduction of infection must also be remembered the 
urea clearance the urea concentration and the phenol sulphone phthalein 
tests require cither intermittent catheterization or an indwelling catheter for 
two or three hours and the surgeon must be certain that proper asepsis is 
maintained throughout the test 

To summarize it is better to rely on the results of at least two tests one 
of elimination and one of retention combined with an estimate of the clinical 
state of the patient before presuming to assess Ins renal function There is 
no satisfactory test of the reserve power of the kidneys which is normally 
high bamihanty with particular tests has the added advantage of giving 
experience m their interpretation and no well tried test should be discarded 
]iftj)tly Our own preference is for a blood urea test in every case combined 
vuth an excretion urogram in renal lesions and a urea clearance test in lower 
tract lesions Both the indigo carmine test and excretion urography play a 
useful part in cases of prostatic obstruction 

E A\ Riches 
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CHAPTER IV 

EXAMINATION OF THE KIDNEYS 

CLINICAL INVESTIGATION 

ASPECT IOh may re\eal an antenor bulge in one or both loins in the 
case of a large renal neoplasm hydronephrosis solitary renal cyst or 
poly cy Stic disease of the kidney s Eversion of the low er nbs may be visible 
as in a case of large left hypernephroma w hich w as subsequently removed 
Palpation which should always be performed with warm hands detects 
tenderness rigidity a lump or oedema in the loin both anteriorly and poster 
lorh In feeling for the right kidney the left thumb presses backw ards from 
in front and the other fingers press forward from behind the right hand is 
similarly used for the left kidney 

In a big or fat patient the bimanual method is better the left hand being 
used to push forward the right kidney w hile the right hand placed below the 
ribs sulks deeper at the end of every expiration The role of the hands is 
reversed for the left kidney The fingers, should be placed flat on the surface 
and pressure gently increased sudden poking mo\ements of the finger tips 
should be a\ oided Palpation is facilitated if the patient draws up the knees 
and breathes through the mouth 

Percussion rev eals an impaired or dull note over a renal tumour large 
enough to push aside the intestines Otherwise there is anterior resonance 
not nlvvavs easy to define as a classical band but often in marked distinction 
from an enlarged spleen or gall bladder w hich usually hugs the anterior 
abdominal w all w ith consequent overlying dullness 

\uscultation docs not play much part in clinical renal examination 
A kidney tumour presents in the loin or is capable of being pushed there 
and mote* on respiration unlike a perinephric abscess or retroperitoneal 
sarcoma It is said that there is no always or never in medicine and 
I have met a large perinephric abscess and a large retroperitoneal sarcoma 
whose mobihtv on respiration led to my thinking them respectively a pyo 
nephrosis and a renal neoplasm 

^ lc t"° S| des here as elsewhere when possible should be compared 
Bilateral tumours may be polycystic kidneys or hydro or pyonepbroses or 
rarely renal neoplasms 

In n thin patient it is common to ho able to feel the loner right renal pole 
at the end of full inspiration (palpable kidney ) The second degree of mobility 
in which at the end of inspiration the observers hand can feel the upper 
rena pole and prevent it from retreating under the ribs on expuation entitles 
lie k,,,ncv t0 logically called a movable one illogically since all 
kidnevs move The third degree of mobility is that in which a kidney can be 
placed m the opposite line fossa (floating kidney) I have not yet observed 
this iKgrec of mobility 


RENAL RADIOGRAPHY 

Plain X-ray Mms often show the position and outline of the kidneys and 
the province of opacities within these outlines in the anterior film Should 
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thcw opicitlcs represent cllcified mesenteric glands or gallstones thee will 
be found ljing anterior to the rcrtebral column in lateral news nhereas 
placed' huillej 1511 ” ' 5 °' 11 c ' tc<!I>t m tlle caso of a greatly dilated or mis 

Rp it or icities—TIicsc are usually due to stones or calefied (, bercultm, 
llenal cysts simple or hj d itul also may show calcification I have no personal 
experience of swell but I ha; e met with many renal neoplasms which showed 
calcification sometimes in the periphery of the mass sometimes irregularly 
dispersed throughout jt in trabecular fashion and sometimes present m a 
particular area of the tumour in a peculiar stippled pattern "three out of 
fue neoplasms seen in one year showed calcification which it is not generally 
realized is quite consistent with a diagnosis of neoplasm The view has been 
expressed that calcification in a neoplasm is an index of greater malignancy 
I or others with whom I agree calcification is a symbol of chromcity and of 
low malignancy One patient from whom was removed an extensively 
calcified by pernenhroma known to have been present for over five years 
together with a hypernephromatous lymph ghnd is free from evidence of 
recurrence threo yean after operation (Fig 56) 

\ atone in the renal pelvis is usually of triangular shape with a beak 
presenting at the urctcropcivic junction Lateral extensions into the calyces 
give the staghorn shadow \\ lien multiple kidney stones are present the 
f irtlicr apart the; he the more disorganized is the kidney (Fig 69) Contrary 
to the statements in some books that cystin stones throw poor or no shadows 
cyst in stones throw good shadows (For further details s°e p 906 ) 

\ rFRiNFrimic abscess often associated with renal disease usually leads 
to raising of the diaphragm on the affected side obscuration of the psoas 
shadow and concavity of the lumbar spine towards the corresponding kidney 
Intravenous urography, by means of injection of various opaque dyes 
of which uro^electan is the best known outlines the urinary tract pictures 
being conveniently taken five fifteen and thirty minutes after injection As 
regards py elography by the only path formerly available namely the upward 
route usually by way of ureteric catheters this is often called the retrograde 
method in contrast with the intravenous route (occasionally with i ncom 
petent uretero-vesieal junctions cystography by filling the bladder from 
below results in the renal pelves also being demonstrated) However since 
the downward passage of urethral instruments through the opened bladder 
is also called retrograde it seems inconsistent to apply the same term to up 
ward pyelography The name ascending pyelography in contrast with 
intravenous or descending pyelography is free from this objection 

Among the advantages of intravenous urography as opposed to ascending 
py elo-rraphy are that it is available when cystoscopy or ureteric catheterization 
is impossible or undesirable both sides (Figs 15 to 18) as also the bladder 
are simultaneously outlined a physiological demonstration of the urinary 
tract undistorted by instruments and distension is obtained and if corre tly 
interpreted the pictures give valuable information as to renal function 

Absence of a renal shadow in the usual tune does not necessarily mean an 
absent or function leas kidney it may also indicate a poor function kidney 
w ith delayed appearance of shadow or a good function kidney temporarily 
put out of action as by a small obstructing stone Before performing nephrect 
omy normality in size and shape of renal outlines visualized five minutes 
after injection of uroselectan is a valuable rival of other differential testa of 
renal function and so far my experience is that confidence m it as the sole 
such pre nephrectomy test is safe 
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X ray pictures after injection of uroselectan may also provide a rough 
measure ot the amount of residual urine after micturition and thus act as 
an alternative method to suprapubic percussion or urethral catheterisation 



Fia 15 

Intravenous pyelograms shoeing normal appearances 



The main contraindication , , 

; r ss “ n 18 a h,gh Mood urei 

logical representation of the „„„ 88 01 in travenous uroeraphv is its 
artificial distension und^torted^fLtate 1 ^”" 

* 0 " sh ‘°n over them, a practice someh ° bstruct the ™oters as by strap m Z 
the density of the shadow or the S h^ n ™” f ™ oom ™ ended '■> order to inoreasl 
Tneas of its outlines or to achieve complete 
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filling of the pclu-caljtnl s\ stem — advantages belonging to ascending pjelo 
^ With rcgartl to the diffcrcntnl value of, and indications for, uroselectan 



Fio 18 

Intw cnous pyetograma showing normal outlm. 
,nd ascending »**£*£ 
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beinr reserved to elucidate if possible, any surviving obscurity It is certain 
that° descending pyelography has greatly curtailed the need for ascending 
pyelography, efeJFm the most important provinces of hsmatuna and sus- 
pected renal neoplasm For instance in file consecutive eases of renal neo- 
nlasm seen by me in 1036 the intravenous pyelograms by themselves, and 
without the aid of ascending pyelography, Mere sufficient, in conjunction 
„,th the clinieo-cy stoseopic findings, to establish the diagnosis lhe with- 
holding of ascending pyelography m such cases may be desirable m avoiding 
possible neoplastic dissemination in view of the cases where such dissemina- 
tion has followed rapidly on the performance of ascending pyelography How- 
ever, when the uroselectan findings are inconclusive ascending pyelography 
remains as the final and imperative pre operative court of diagnostic appeal 
m all cases of renal hsematuna and suspected renal neoplasm 

Again, in cases of suspected renal carbuncle and in cases of perinephric 
abscess, ’which may be secondary to a renal carbuncle, uroselectan pyelo- 
granhv ’ is \ aluablo m suggesting renal innocence or involvement, the uro 
sclectan pyelogram of renal carbuncle being somewhat similar to that of 
renal neoplasm — -filling defects or non-visualization of some of the calyces 
or pelvis Unlike renal neoplasm however, renal carbuncle is associated 
with pyrexia, flushed face, loin tenderness and leucocy tosis, w hile haematuna 
is absent 


Cystoscopy is, perhaps, the most important special method of investigation 
in urology, and furnishes the key to a large number of urinary problems 
Inspection of the ureteric orifices may give important clues as to renal disease 
For instance, a pink puffy ureteric orifice is often the vesical symbol of pyelitis , 
tubercles at or near the orifice, or a gaping, ulcerated, or retracted orifice, 
probably point to renal tuberculosis of that side , bullous (edema of the 
orifice may conceal a stone that has descended from the kidney, or the stone 
may actually be seen presenting into the bladder , w hile a second ragged 
apparent ureteric orifice, above and lateral to the normal one may signify 
former ulceration into the bladder of a ureteric stone that did not succeed 
in reaching and traversing the ureteric orifice On the other hand, a normal- 
looking second ureteric orifice may give the clue to renal pain, especially when 
the ludroncplirotio half of a double pelvis has faded to be demonstrated by 
uroselectan pyelography Of two such ureteric orifices communicating with 
~ rena * P c ^ %ls > lo"®r and inner orifice corresponds to the upper 

i i a pm hole ureteric orifice, or a bulging ureterocele, will suggest 

dilatation of the unitary tract above it^-hydroureter or hydronephrosis, or 
tod its explanation in a bladder growth (usually 
a malignant one) which obstructs the ureteric orifice 3 

Tlio renal possibilities implied , n turbid, frankly purulent or bloody 
™i™ ’ r" r ° ' T1 0ll,er 1|,s,ons fa ' O'’™! the neighbourhood of 

' .. . c ? n an ^ V Fusible renal repercussions, are vesical 

papillomata, diverticula, and bilhamasv, wth *8 golden nodules 

H.o mam conlm„,d,c„t„m, to cystoscopy are feu— acute urinary infeo- 

SSiST" °, cl ' ronic d.sten„on, and renalfailure 

On the other hand its indications ore many Excluding affections which involve 

ditum, rn ^u^ej"' oscTpy TJ sI'm follo "‘ ng rcnal 8 > ra I>‘°™ a "d ron- 
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( b) Determination of the relation of the ureters to .**»s by ^ 

use of radiographically opaque instruments This indication for uretenc 
catheterization has been lessened but not abolished by the ! ,e 

intravenous urography— lessened since urography may well demonstrate the 
ureter in relation to the shadow not abolished since urography may not 
refeal the desired portion of the ureter which is normally not demonstrated 
in its entire length by urography f . 

fc) Ascending pyelo ureterography — Heie again the introduction oi in 
venous urographj has lessened but not abolished the indications for ascending 
pj elograph j the two methods being really complementary Tins subject is 
further considered below 

Uretepic catheterization is usuallv contraindicated in the presence 
of a grossly infected bladder but if it is essential the ureteric eatheters 
should be passed onlj an inch or tw o 





Fxo 19 

Flectr cnllj hontf. 1 formal n ater 1 zer for ureter c catheters (W nsbury 
1M tc s pattern) v th tray forceps syr nge= etc ready for se 

\\ ith regard to the sterilization or ureteric catheters the following is 
a tv pic.il method of dealing with them after use First they are washed and 
ringed through with stenle water secondly they are hung up to drain and 
drj for twentj four hours and thirdly they are exposed to formalin vapour 
for another twentj four hours the sufficient sterilization of the catheters by 
tins method bcin 0 evidenced by its safety as personally experienced over a 
pen od of twentj j ears 

\\ ith regard to the sterilization of uretenc catheters w ith stilettes in position 
tlie possible objection that points of contact of stilette and catheter might 
not Ik accessible to the formalin vapour is probably mainlv academical 
\gamst tins is the advantage that the lumen of the catheter is thus proved 
rr C 4 i tt , otherwise requires proof by syringing fluid through it 

If ns were not possible (an uncommon event) the use of a stilette might still 
be rt quired b 

However since it is m anj case desirable to syringe fluid through ureteric 
cathiUrs immediaUlj before use m order to abolish air locks and to disperse 
rornmlin vapour which mi 0 ht otherwise interfere with organism'll growth 
the sterilization of ureteric catheters with or without stilettes in position seems 
iirgclv a matter of personal preference (I i o s ]'» and 20) 
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X „ iL Joly S elec tac stenljzer for uretenc catheters hot concentrated forraahn 

in^luchS^r gh tbeSe ar ° Und thera m the mbljer ^bes 

hour h * Catheters 1116 encased Steniization is achieved within half an 

, ,_ Il S a , bse j C f °£ Jol y 8 apparatus should uretenc catheter® not pit 
viously sterilized by formalin be quickly required an alternative method of 
Stenhzation consists m soaking them m a solution of 1 in 4000 mercury per 
chloride for half an hour J 1 


Ascending pyelography — Before considering the question of pyelo<-ranhr 
and the interpretation of the pictures obtained it is desirable to have a general 
idea of the position and size of the normal renal pelvis and to realize the exist 
ence of its normal xarteties 


With the patient lying down the normal pyelogram appears below the 
ribs and lateral to the upper two or three lumbar vertebrae the true renal 



pelvis lying opposite and close to the second and third lumbar transverse 
processes so that a horizontal line bisecting the pelvis is often level with the 
second lumbar interv ertebral disc However the true pelvis is often level 
with the first and second lumbar vertebra The upper caly x reaches towards 
or up to or across the twelfth nb and occasionally across the eleventh The 
right renal pelvis usually lies about an inch lower than the left Although 
the normal limits are thus elastic one may class as abnormal a position of 
the renal pelvis below the level of the third lumbar vertebra 

The av erage capacity of the renal pelv is is about 7 c c but as much as 
20 c c may still be considered normal while 30 c c may be taken to indicate 
moderate dilatation 

The normal renal pelvis is roughly triangular or trumpet shaped the lower 
margin of the pyelogram curves regularly and smoothly into the outer margin 
of the ureter and the pelvis tapers gradually into the ureter 

Usually three major calyces project laterally and antero posteriorly from 
the true pelvis but there may be only two the middle one frequently the 
smallest being rudimentary or absent when a branch from the lower major 


4G 


TEXTBOOK OF 6EMT0-UEIUKY SURGERY 


cahx acts as a substitute The absence or virtual absence, of a major calyx 
should be remembered as an occasional normal variation, and not necessarily 
a pathological sign Houeier the presence of only one major calyx usually 
denotes a° renal lesion Occasionally the major calyces may appear to be 
absent altogether, the minor calyces into which the major calyces usually 
subdiv ide appearing to sprout directly from the true pelvis On the other 
hand, elongation of a major calyx, usually the upper one, is not infrequent 
Such* elongation may be regarded as being a developmental step towards 
reduplication of the pelvis which is described as partial when the second 
pch is branches from the first and complete when it branches from the ureter 
W ith a double pelv is the upper one is usually smaller and has fewer calyces 
This congenital anomaly has been shown by pyelography to occur so frequently 
(in about 4 per cent of cases) that it may almost be considered as a normal 
v an ant 

When seen “ end-on,” instead of projecting outw ards from the true pelvis, 
a calyx forms a dark round area near the outer part of the pelvis, and may 
resemble a stone 

The true pelvis itself may be congenitally large, small, or even absent as 
a sac intervening between calyces and ureter 

It is well to remember these normal variations, some of which may simulate 
the appearances found in renal disease One of the most important signs of 
a normal py elogram is the presence of the terminal irregularities formed by 
the minor calyces, into which the renal papilla? project In cases of doubt, 
comparison of the pyelograms of both sides is desirable, since individual 
variations are usually symmetrical 

Till MVI\ INDICATIONS FOR ASCENDING TVEKOGRAFllY are 1 Non 

medical luenmturia (that is to say cases of haamaturia free from such causes 
ns purpura and leukaemia, or congestion, inflammation and embolism of the 
urinary tract) when there is no obvious cause, such as trauma, caruncle, or 
ov cr-dosage w ith hevamine , especially painless hsematuna, and particularly 
if unilateral , 


2 Obscure abdominal pain especially recurring unilateral pain , 

3 To demonstrate the relation of the renal pelvis and ureter to abdominal 
masses of uncertain diagnosis , 

4 To demonstrate the relation of the renal pelvis and ureter to radio- 
graphic shadows of doubtful nature , 

5 In the investigation of obscure cases of renal infection 

As already stated, the introduction of intravenous urography has dimin- 
ished , mt not abolished these original indications for ascending pyelography, 
winch, however, especially m cases of hsematuna and suspected renal neo- 
ff 11 nl P ? CC the I ? ost important method of renal investigation, 

» 1 y unnecessary operations are prevented 

: {? .v \ \ 0,1 tl' 0 °thcr hand, when they are necessary, pyelography 

:: " ,,h thc ™° st 


! , "xr'„T TI, ' , ' mCm ?' STO 'SCE-DIXOPiELOORAPHYare ~ 
i Acute inflammation in the urinary tract 
1 bt \t re chronic urinary sepsis , ’ 

H lit nal insufiictencv , 

4 Old nge, emaciation and asthenia 

** Instrumental Kuperwnsitncness , ’ 

'' '''mm.'”! ruVreCl^r^Xr 1 n,Ce " dm8 K do S™P U y- Really 
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The main points of ascending fyelographic technique are — 

1 Absence of general anaesthesia 

2 Low position of the patient s head 

3 Experience in ureteric catheterization 

4 Small size of the opaque ureteric catheter (No o French) 

5 \\ ithdrawal of the catheter for 1 era if it has passed the full distance 

when it is common)} arrested m the upper ca)y x 

C Preliminary aspiration of the renal pelvic contents 

7 Slow gentle injection of warm 12 per cent sodium iodide or bromide 

8 Immediate cessation of injection at the first onset of loin pam 

0 Immediate taking of the pyelogram on completion of injection 

10 Immediate post pjelographic aspiration 

In the absence of lom pain a preliminary picture should be taken after the 
injection of 7 to 10 c c as a gauge of the amount required for a second p>elo 
gram should this prove necessary 

Post ascending pyelooraphic reactions and complications include — 

1 Pain 

2 Reflex pallor faintness nausea and vomiting 

3 H'ematuna 

4 Pyrexia and shivering 

5 Iodism 

0 Anuria 

7 Renal necrosis 

8 Renal rupture 

9 Death 

Apart from a minor degree of pain these complications may be avoided 
bj suitable selection of patients and by strict adherence to the details of a 
correct technique , 

The differential value of descending and ascending pjelography has already 
been discussed It may here be briefly repeated that these methods are largely 
complementary not mutually exclusive diagnostic aids each with its own 
often overlapping field of usefulness and that while uroselectan pjclographj 
has rendered many ascending pyelograms unnecessary ascending pjelographv 
retains its supreme importance in cases of renal hsematuna and suspected renal 
neoplasm in which uroselectan urography has left the diagnosis doubtful 

Ale\ E Roche 
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URINANALYSIS 

R OUTES E examination of the urine in cases of genito urinary disease 
should, in all cases include investigation of both its physical and chemical 
'properties direct examination of the centrifuged deposit, and asrobic 
bacterial culture Lines of further examination may result from the findings 
in this preliminary examination, * e urine, sterile on aerobic culture, but con- 
taining numerous pus cells, must be examined for the bacillus of tuberculosis 
Remembering the necessity for urine culture and the fallacies which may 
arise during chemical and microscopic examination, the specimen should be 
collected with much care 

Collection of specimens of unne — Providing a laboratory is at hand, con- 
i enient receptacles for the collection of urine are sterile plugged wide-bore 
test tubes If the specimens have to be sent some distance, sterile wide- 
mouthed screw cap bottles are more suitable 

In the female, the urine should invariably be a catheter specimen obtained 
after due cleansing and the taking of aseptic precautions By this means, blood 
and protein from the menses, mucus and bacterial flora from the vagina and fecal 
contamination w ill be excluded An oily catheter lubneant should never be used 
In the male, the glans perns and meatus, with retracted prepuce, should 
be cleansed, but not by the patient himself, and a first-stream urine, con 
taming the contents of the anterior urethra, should be passed into a wide- 
mouthed sterile bottle or test tube A second, or “ mid stream specimen," 
is then passed into another sterile bottle or tube This mid stream specimen 
is free from anterior urethral contamination and generally suffices for micro 
scopic and bacteriological examination of the bladder contents Should 
phimosis be present, which precludes retraction of the prepuce, this method 
of collecting a specimen of urine is unsatisfactory and must be replaced by 
catheterization, as the unne may contain pus cells and organisms from a 
balanitis, or OTgamsms of the acid fast smegma type 

Finally a rectal examination should he earned out, the prostate and seminal 
■vesicles massaged, and the patient told to pass the rest of his water into a third 
stenie bottle or test tube These specimens should be labelled “ anterior unne/’ 
posterior unne '(or mid-stream specimen) and “ urine after massage 
Physical examination -Much information can be gamed of the physical 
characters of the urine from inspection and, for this reason, a sample should 
be retained m the consulting room or hospital ward m a conical urine glass 
or examination The first thing to be observed is the presence or absence 
of a cloud and, if present, whether it ,s in the unne when voided or whether 
it derelops on standing A phosphatic cloud is increased by heating and 
tZT™ °" n C ? d ?\ t,0n of , acetlc a «d A cloud due to urates increases on 
cooling, is unafiected by acid, and disappears on heating Turbidity which 
emains after heating or after the addition of acid indicates the presence of 
mucus or muco-pus 1 w 

The presence of a cloud of phosphates in the urine, when freshly passed, 
n important diagnostic point as it may account for a variety of symptoms 
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varying from renal cohc to urethral pam and even urethral discharge Other 
points readily observed are excessive quantities of mucus the presence of blood 
or bile m quantity and the character of crystalline and other deposits A 
pale urine of high specific gravity is highly suggestive of glycosuria while 
one of low specific gravity especially if persistent and with the patient on 
a normal diet ana fluid intake suggests renal deficiency which must be con 
firmed by renal function tests or possibly diabetes insipidus 

Chemical examination— Reaction of the urine— For ordinary purposes 
litmus paper will gne a reasonably accurate indication of the acidity or alhal 
mity of the urine and is sufficient to indicate the nature of certain of the unnarj 
deposits For example uric acid crystals deposits of sodium urate and cry stals 
of cystine are found in acid urines while deposits of ammonium urate and of 
phosphates occur m alkaline urines 

If more accurate information is required such as in the control of cases 
being treated with mandehc acid various dye indicators are used to determine 
the reaotion of the urine in terms of pH Bromothymol blue for example is 
yellow in acid solution of pH 6 0 and changes through green at neutral at 
pH 7 0 to deep blue at pH 7 6 For accurate estimations over a nide pH 
range several indicators are required with colour standards for each indicator 
but the technique is very simple A preliminary rough estimate of the reaction 
may be made by using a BDH (British Drug Houses) Universal Indicator 
which covers the range of pH 4 0 to pH J1 0 the final estimate being made 
by the appropriate indicator A suitable selection of indicators to cover the 
pH in urine is as follows — 


Methyl red 
Bromocresol purple 
Bromothymol blue 
Phenol red 


pH range 4 4 to 0 0 

5 2 to G 8 

6 0 to 7 G 
6 8 to 8 4 


A satisfactory colorimeter for this purpose is the Lovibond Comparator 
with which are used discs fitted with permanent glass standards for each 
indicator the pH values rising in steps of 0 2 

Proteinuria — The commonest proteins m the urine are mucus serum 
albumin and globulin and haemoglobin Mucus though normally present 
commonly appears m excess m inflammatory conditions of the unnarj tract 
In acid urine it settles out as a cloud on standing and is precipitated m the 
cold by acetic acid in alkaline urines in which it is soluble It must be remem 
bered that the action of heat on serum proteins is dependent on the pH of 
the unne In alkaline solution especially On heating protein is converted 
into metaprotem which does not coagulate on boding Before the boding 
test is performed therefore the reaction of the urine should be tested with 
litmus paper as otherwise quite considerable amounts of protein maj be 
missed unless an alkaline urine is made acid to litmus with acetic acid before 
boiling Mucus in solution is also precipitated by acidification 

A clean test tube is filled three quarters full with clear unne (filtered if 
necessary) and the top inch boded If after the addition of acetic acid acoigu 
lum remains the test is positive for protein whereas a cloud which dissolves m 
acid is due to phosphates Bence-Jones protein u hich appears on moderate 
beating and disappears on boding is almost pathognomonic of mjelomatosis 
Frequently small amounts of protein may b e of seminal origin as shown b\ 
the presence of spermatozoa in the centrifuged deposit Postural albuminuria 
is eliminated by examining a specimen of unne winch is passed b\ the patient 
before getting out of bed in the morning 
4 
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Blood and its dmiivatives in the hbine— When blood is present in 
any quantity in the urine it is readily recognized macroscopicaUy, and even 
small amounts can be identified in this way in the centrifuged deposit For 
the determination of red blood cells especially when present m small numbers, 
microscopic examination is necessary for their identification Hemoglobin 
and methaemoglobin in the urine are best recognized by centniugmg and 
examining the supernatent fluid spectroscopically 

The guaiac test is not of much value for the detection of blood, owing to 
its insensitivity and its many fallacies A good chemical test for blood and 
haemoglobin m high dilution is the reduced phenolphthalein test in which 
Kastle Meyer reagent is used and which is made up as follows 

2 gm of phenolphthalein and 20 gm of potassium hydroxide are dissolved 
in 100 ml of distilled water About 10 gm of zmc dust are added and the 
solution boiled until the pink colour disappears After filtration it is made up to 
100 ml and a particle of zinc dust added The reagent does not keep very well 
To about 5 ml of this reagent add a few drops of 10 vol H 2 0 2 and 5 ml 
of urine and mix The presence of blood or hemoglobin is shown by a pink 
colour The hemoglobin acts as a carrier of oxygen from the hydrogen per- 
oxide to the reduced phenolphthalein This is oxidized to phenolphthalein, 
which immediately turns pink in the presence of the strong alkali 

Reducing substances — Benedict s reagent is preferable to Fehlmg's as 
the latter does not keep well and if boiled excessively is reduced by substances 
such as uric acid which aie normally present in the unne 

To 6 ml of Benedict s reagent add eight drops of urine and boil for two 
minutes A red or yellow precipitate indicates the presence of a reducing 
substance Where positive the presence of glucose should be confirmed by 
the fermentation test and the urine examined for acetone and aceto acetic 
acid using Rothera s test with ammonium sulphate and sodium mtro prusside, 
and Gerhardt s ferric chloride test The discovery of a symptomless glyco- 
suria always calls for a glucose tolerance test in order to estimate the level 
of the renal threshold and to exclude diabetes 

Bile — W hen the urine is dark in colour, or obviously contains bile, the 
presence of bilirubin may be confirmed by the use of the" ring test with con 
centratcd nitric acid or with tincture of iodine 

The centrifuged deposit — -The centrifuged deposit should m every 
case be examined microscopically by placing a drop of it under a, cover slip 
and examining it wet For the further study of cellular elements and of organ 
isms, examination of dried and stained smears may be necessary The inter- 
pretation of the findings depends on whether the specimen is a “ mid stream ” 
or the unne after prostatie massage Substances found m unnary deposits 
include casts (cellular, granular or hyaline), cellular elements (red blood 
corpuscles, leucocytes, epithelial cells and spermatozoa), crystalline or amor- 
phous deposits parasites and extraneous material 

A careful search must be made for casts m all cases of proteinuria As 
“ Eh,. l!( C *1“ 0 °™ bm ation of oasts and protein in the urine indicates a 
nephritis but when the protein is scanty or intermittent and the casts are of 
, or granular variety the differential diagnosis between a true 

cltSS'imeigatn ZOd f °™ ° f « 

It is a matter of some importance to identify the cellular content of a 
urinary deposit as for example, the diagnosis of renal colic may be confirmed 
JL t lC ^ n<iin S °f 6ma11 numbers of red blood corpuscles Red blood cells 
are usually easily recognizable by their pale strau colour and typical outline. 
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especially if crenated cells are present Some confusion may arise if biscuit 
shaped calcium oxalate crystals amorphous urates and contaminating yeast 
cells are seen but these are readily distinguishable on closer scrutiny The 
presence of red cells may be obscured by a heavy deposit of pus In this case 
V i?'',., methylene, blue is placed at one edge of a cover slip and a fragment 
ol blotting paper along the opposite edge Pus and epithelial cells readily 
take up the methylene blue while any red cells present become easily recow 
mzable as they remain unstained ° 

Although this wet staining method is a useful adjunct in the detailed evamina 
tion of pus cells and the \ anous types of epithelial cells sufficient information 
\ull usually have been obtained by direct examination As has been stated 
both pus cells and also the large epithelial cells are readily recognizable 

Spermatozoa are easily recognized and if present may account for small 
amounts of protein 


The crystalline deposits — PiiosPHATEs—Pkosphates may occur either as 
amorphous calcium phosphate or m crystalline form The commonest crystals 
are triple phosphates (ammonium magnesium phosphate) which occur in 
albaline urine Xess f*om.uj£».n)y sJf.Usj- phosphates (caiemm hydrogen phos 
phate) may be found in a slightly acid urine It is important to recognize the 
presence of phosphatuna especial]} if the phosphates are in suspension when 
the urine is passed as it may be the result of mental worry or strain and cause 
very real sjraptoim which will rapidly clear up by change m the pH of the 
urine to the acid side (See Phosphatuna p 57 ) 

Cl stive — Although cystine crystals in the urine are uncommon it is 
important to recognize them as they are associated with a marked liability 
to calculus formation The crystals are colourless hexagons and are deposited 
only in an acid urine and so may be missed if the urine is alkaline in which 
case it should be acidified and left to stand half an hour and then centrifuged 
Crystals of uric acid which sometimes occur in hexagonal form may be con 
fused with cvstinc although the former are usually coloured yellow by urinary 
pigments Cystine being soluble m mineral acids can be distinguished from 
uric acid w hich is insoluble by the addition of 30 per cent hydrochloric acid 
to the preparation under the microscope The crystals of cystine disappear 
but those of uric acid remain unchanged 

C alcotm oxalate— Calcium oxalate occurs m the form of typical envelope 
crystals or as dumb bell or biscuit shapes Their identification in the urine is a 
matter of importance because if present they are capable of causing haunatuna 
Uric acid crystals vnd crates — Unc acid crystals are found in a multi 
plicity of crystalline forms and occur in an acid unne on cooling They are 
usually of a yellow ish colour from adsorption of urinary pigments and aggre 
gates may be visible to the naked eye as the so called cayenne pepper 
deposit In the same way amorphous deposits of urates readily adsorb the 
urinary pigments appear on cooling and redissolve on heating and are found 
m acid urines Crystalline urates occur as sodium urate and ammonium urate 
the latter being found in an alkaline urine 

Solphov amide CRT stals — These may be found m the urine of a patient 
undergoing sulphonamide therapy Their appearance may differ considerably 
from the simple rhomboid or trapezoid forms obtained by crystallization of 
the pure substance in water , 

Parasites — Though rare in this country the commonest parasite found 
in the unne is the egg of Schistosoma haunatobium It is a frequent cause 
of hiematuna in the is ear East and may occur in patients returning from 
overseas The terminal spined ovum of S luematobmm may be found in tfie 
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end-of stream urme hut is best looked for m tho last drops of urine expressed 
by prostatic massage 

BACTERIOLOGICAL EXAMINATION OF THE URINE 
Bacteriological examination of the urine should include mrobic culture of 
the ‘ mid stream specimen m the male or the catheter specimen m the 
female One ml of the urine is either spread on tile surface of an agar plate 
or in a poured plate This same method is also useful for estimating the results 
of treatment The commonest organisms found are those 01 the met cou 
group Other organisms in order of frequency, include streptococci, staphylo- 
cocci proteus vulgaris and pseudomonas pyocyanea Although the met 
coh is usually found in pure culture, mixed infections may occur 

If a pure infection by the Bact coli or the streptococcus is present, the 
urine is acid, but undergoes amraoniacal decomposition in the presence of 
the staphylococcus or the proteus vulgans 

If the urine contains pus cells but is sterile on culture, smears must always 
be examined for B tuberculosis (See p 803 ) 


HEMOGLOBINURIA 

Hcemoglobinuna consists of the passage of axyhccmoglobm or meth'cmo- 
globm m the urine It is tho Tesult of haemolysis and is pre-renal in origin 
It can be caused by various poisons, such as carbolic acid or potassium chlorate, 
and may be present m systemic infections such as blackuatcr, typhoid and 
certain other fevers or may follow the injection of foreign sera or an incom- 
patible blood transfusion It is sometimes noted after severe burns and in some 
crush injuries and may occur in the new born in conjunction with jaundice 
(Winckel s disease) 

Paroxysmal hcemoglobinuna is a condition which is confined mainly to 
adult males and may be associated with congenital syphilis Attacks, rarely 
more than twenty four hours in duration are often accompanied by \ onutmg 
and preceded by chills and fever 

Hsemoglobinuria is distinguished from hrematuna spectroscopically as 
has been described It must also be distinguished from the reddish discolora 
tion of the urine after certain drugs such as pyridium and foods such as beetroot 

Treatment — The treatment is not urological and consists in dealing, as 
far as possible with the causal condition In severe cases, blood transfusion 
may be necessary In paroxysmal hsemoglobinuria anti syphilitic treatment 
is indicated especially if the Wassermann test is positive 


HEMATURIA 

Haamatuxia consists of the passage of blood in the urine which means, 
either that bleeding is going on in some part of the urinary tract, or, that 
blood is being excreted by the kidney as a result of certain general diseases, 
such as purpura or arteriosclerosis or of certain drugs or poisons 

Hajmaturia is merely a symptom and may be due to a variety of causes 
such as trauma new growth, inflammation congestion or stone It may 
occur alone (symptomless) or be accompanied by other urmary symptoms 
such as pain, of either upper or lower urmary tract type or by frequency of 
micturition When occurring with other symptoms it must always be assessed 
in conjunction with these in order to arrive at a provisional diagnosis For 
example, terminal hematuria frequency of micturition, and pain at the end 
of micturition suggest a vesical calculus if the urine is clear or cystitis if 
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urn is present Symptomless hsematuna is characteristic of a new growth 
and thus it is of vita} importance that no time should be lost m carrying out 
a complete urological im estigation either to establish or to exclude its presence 
Bleeding is unfortunately not an earl} sy mptom of a neoplasm as the latter 
rna} be present for many months and sometimes for y ears before ulceration 
vv ith erosion of blood \ essels occurs 

In botli painless and painful varieties of hxmatum the blood may appear 
at the beginning or the end of micturition or may be intimately mixed with 
the urine and this relationship is a useful guide to its site of origin Urethral 
bleeding causes initial ba»matura and if of the painless variety calls for 
urethroscopy Painful initial Irematuna such as maj occur m gonococcal 
uretlintis does not present any great difficulties in diagnosis even though 
instrumentation is contraindicated 

Terminal lucmatuna points to an intravesical cause If painless it suggests 
a papilloma or if painful a calculus or cystitis the contracting bladder squecz 
ing blood out of a growth if ulceration has occurred or causing laceration of 
its vi alls from a shnrp stone 

Blood intimately mixed with the urine may be due to pre renal causes 
or may come from the kidney ureter or the bladder If of vesical 
origin it suggests continuous bleeding as from a papilloma but as a rule 
if the act of micturition is observed the terminal portion of the urine will be 
found to be more heavily blood stained than the initial 

Cystoscopy is essential for the diagnosis of vesical causes of h'emntuna 
It is also of extreme \ alue in the investigation of upper urinary bleeding as 
it will determine from which ureteric orifice the blood is emerging 

The follow mg table summarizes the more important causes of hsmatuna 
together with its relation to the act of micturition its association with pain 
and its site of origin 



Relation to 
Vlictuntion 

Origin 

Cause 

Painful 

Initial 

Uretl ra^ 

Acute urethritis 

Caruncle 

R ipture 


Term nol 


Bladder j 

C>stitis (acute or el ronic) 

Ulceration (simple or tuberculous) 

Calci lus 

Growth (usually mal gnant) 

Carcinoma of prostate 

Foreign bodies 


Mixed 


Ureter | 

Calculus 

Blood clot 

Uretentis 

Ureteru* stricture 




Kidney- 

Calculus "I 8ome 

Hydro or pyonephrosis ^ case3 

Tuberr ilosis J 

Laceration or guns! ot wound 
Pyelonephritis 

Movable kidnej 

Embolism and thrombosis of renal j 

i easels 


4A 



54 


TEXTBOOK OF GEN 


ITO URINARY SURGER1 



1 Relation to 
j Mictunt on 

Ongn 

c«„. | 

Pa nJi'ss 

Init al 

Urethra 

Growth (very rare) J 


Terminal 

r 

Bladder - 

f Growth (usually innocent) 

Congested prostate 

Fnlarged prostate 
btone (occasionally) 

Varicose vein 

Purpura of bladder 

return^7 1S es P eciaII 7 » patients 
returning from overseas 



Ureter 

Growth "1 very 

Ureterocele /rare 


Mixed • 


cSf™ <USUa " J,, “ ,, g n.n t) 



Kidney J 

? r Pyonephrosis i some 
•tuberculosis [ cases 1 

Congenital cystlc kldney J 

Stn Te a £ a ° rh * maturia 

1 


Pc rrnr! j 

P trpura scurvy j 

Arter osclcrosis 1 

H-gh prolI nXV’ tur P' ntln r 

Excessive exercise 
i mbo! is 




<li“™ at ' 0n leucoc J‘M may fouml ^ the’ a t lthough on microscopic 
, The presence of muco absenoe of mflammatory 

“'"cjs a tcndencc fL PF f er or ‘“"or mniry o n< T growth 
fienital tract, lor ° X ™„1 °" '° s P r ««l to other ™r t ° f ng ; n but «><™ 18 
prostate seminal \ esiclec P 6 1 Uretl,nt,s due to tm™ k S ° f t ^ e ur,na ry and 
sulplionamide and Cs J? n d e P»didymes 'ilfKn®°u O ^ 0ea ma y involve the 

k 4- P r %tt ug Lv hi v s onw^h 

tion of the bhdder mn,r i 1 , Sidney as in renoi + secondary to a 

generally known that a nnn t0 p ^ eIone phritis hv J^erculosis a nd mflamma- 

pc, on /r ,flc urethrita 

' m T£*r nro i ''° ' cr> the ” me ' 

Sterile pyuria— Tin, or™, 1 ' Mima and (2) 
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renal or genital tuberculosis the diagnosis is probably one of non bacterial 
cystitis— a \erv definite entity and rather intractable in nature 

j „ -This will be discussed under a separate heading 

Inflammatory disease may be present in the urinary tract without the 
presence of pus is in a closed py onephrosis If the obstruction at the uretero 
pel\ ic junction is intermittent constitutional symptoms such as fe\ er and renal 
pain will coincide with clearing of the urine and alternate with periods when 
the^e symptoms are absent and the urine is cloudy Genital infection may 
also be present when the urine is normal for example in chronic prostatitis 
and seminal a esiculitis The amount of pus present m the urine is not alw ays 
an indication of the gra\ lty of the lesion as typified by early renal tuber 
culosts Gross pyuria is usually a symptom of pyonephrosis an infected 
a epical diaerticulum or of abcesses communicating with the bladder from 
w it bout 

The reaction and odour of the urine serve as a rough guide to the nature 
of tlic organism present Thus the Bact coll and the streptococcus occur m 
acid urine the former giving rise to a fishy smell The staphylococcus and 
B protcus cause ammomacal decomposition and thus alkalinity with a smell 
suggesting a stable 

Pus from the urethra settles quickly in a urine glass and has a feathery 
fluffy appearance Pus of cystitis is billowy and does not readily sink to the 
bottom — the urine is usually of high colour and specific gravity In chronic 
cases it may resemble ca/e au lait Pus from an infected kidney produces 
a milky urine and on standing there is a solid yellow or greenish yellow layer 
on the bottom and an opalescent urine above of low specific gravity and pale 
colour \ combination of renal and vesical pus results in the solid flat layer 
already described with a billowy supernatent fluid Vpart from a urethritis 
in w Inch pus can be expressed from the urethra and m w hich the first specimen 
of urine is cloudy and the second clear the only accui ate method of localizing 
the source of the pyuria is to take into consideration other symptoms such as 
h-ymatuna and upper or lower urinary tract pain and to carry out certain 
special investigations Thus non specific infections of the urethra and genital 
organs call for urethroscopy rectal examination and examination of the urine 
after prostatic and vesicular massage Inflammation of the bladder when 
acute symptoms have passed off requires cystoscopy both for confirmation 
of the diagnosis and a search for a primary cause Inflammations of the 
kidney can only be completely investigated with the aid of intrac enous pyelo 
graphy cystoscopy ureteric catheterization and in some cases ascending 
pyelography 


In bacilluna the urine although teeming with bacteria contains aery 
little or no pus Inflammatory lesions in the urinary tract are either absent 
or minimal m seventy The sites of infection are most commonly the renal 
pelvis and the prostatic urethra in association with prostatitis Constitutional 
symptoms are absent The commonest organisms found are the Bact cob 
various cocci and the B typhosus m that order of frequency 

The disease occurs in both sexes and at all ages but is commonest in 
w omen and children 

The most important predisposing cause is urinary stasis Utfter lacrora 
include chronic constipation indigestion diarrhteaand phosphaturn iyphoid 
fever may be complicated on the fifteenth day onwards by a ty phoid baciHuna 

4 B 



V, TEXTBOOK or 0 E HI T O - U R I S A K V SOKGEKV 

and other fevers six h as measles scarlet fever, diphtheria or smallpox, may give 

nSe Bacdlnna mav octur m a previously healthy urinary tract or pmy 
vene on a pre existing disease such as pyelonephritis and urethritis, or may 
folk™ per urethral resection of the prostate open operations on the urinary 
tract and even urethral instrumentation It is difficult to explain why certain 
individuals should develop a bacilluria and others the usual inflammations 
accompanied by pyuna , , 

Clinical features— The urine though hazy, contains little or no deposit 
u hen centrifuged and microscopy reveals the remarkable disproportion betw een. 
bacteria and pus cells the latter m some cases, being completely absent 

Rotation, of the urine in a conical glass produces a picture of a shimmering 
mist or smoke m a vortex 

Renal infections may be unilateral or bilateral and are often intermittent 
They may give rise to no symptoms or, at most to a little renal aching In 
urethral cases there may be slight frequency of micturition dysuna and peri- 
neal aching, if prostatitis is present There may be a history of preceding 
urinary disease and there mav be some vague ill health and loss of weight 
The reaction is usually acid and the urine ha* frequently a fishy smell 

In children baciUnm may lead to frequency of micturition and even 
incontinence 

Diagnosis— This is made by considering the symptoms unne analysis, and 
the same special examinations which are used in coses of pyuria By this 
means the presence or absence of underlying urinary or genital disease is 
determined and the bacilluria localized to its site of origin 

Treatment — Any underlying cause if present should be removed, whether 
renal, genital, or extra-urinary (i e intestinal) In uncomplicated cases treat- 
ment resembles that of the commoner inflammatory diseases of the urinary 
tract and consists usually of sulphonamide therapy, such as sulphathiazole 
or sulphadiazine with or without renal lavage 


The daily excretion m the urine by the healthy adult of oxalic acid m the 
form of calcium oxalate, averages 15 mg The term Oxaluna is used when 
the amount excreted is much in excess of this figure, and when dumb bell 
or octahedral crystals are found in the deposit of a freshly passed specimen 
glistening particles may even be seen m clear unne by the naked eye Oxalates 
arc held m solution in the unne by the acid sodium phosphate and are den\ ed 
Ironi both exogenous and endogenous sources 

Exogenous— Although derived from the food, the rate of absorption of 
oxalates depends on intestinal fermentation Vegetable foods contain more 
than animal the main sources being rhubarb, spinach, tomatoes all berries 
asparagus green tops, celery, and plums Absorption is reduced by alkalis and 
is increased by acids (i e hyperchlorhydna) and by the fermentation which 
necompTnie'i a diet rich m carbohydrates such as starch or sugar 

Endogenous Ibis is the result of tissue break-down and occurs even when 
the patient is on an oxalate free diet 

Although calcium oxalate stones are only formed in acid unne oxaluria 
nay occi r, no only m acid urine in association with unc acid and urates, 
mmi^i n a ! mC ur, f ne ,n relation with amorphous phosphates 

h<n < ^!«! Ca !„ , fi a JSr e L , 0xa u , ri ' 1 ° tt ™ occurs in dyspeptic, nervous individuals 
* ’ ’ i se ini igestion mental depression and ev en neurasthenia 
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® ie symptoms may nuniic all those of a renal ureteric or v esical calculus 
but are not aggravated by exercise The} are caused by irn tation of the kidney s 
and urinary tract and may vary from renal aching with some increased fre 
quency from bladder irritation together with the presence of oxalate crystals 
and some red blood cells m the unne to severe renal colic due to the passage 
of clumps of calcium oxalate crystals don n the ureter together with frank 
haematuria and strangury The pain or aching may be unilateral or bilateral 

Diagnosis This is made when symptoms are present suggesting the pre 
sence of a renal ureteric or \ esical calculus but a stone is excluded by cysto 
scopy and p}elography and an uninfected unne free from phosphates is 
found to contain excess of calcium oxalate crystals and some red blood cells 

Treatment — This consists of four D s 

1 Digestion — Digestive faults must be corrected the bowels regulated 
and intestinal fermentation prevented as far as possible 

2 Diet — Food rich in oxalates especially the vegetable foods mentioned 
above should he avoided and also a diet rich m starch or sugar A pint of milk 
should be given daily whereby a marked proportion of oxalate is converted 
into calcium oxalate and excieted unchanged in the feces 

3 Drugs etc — Alkalis such as bicarbonate of soda or alkaline water 
such as Vittel Contrexeville or Vichy diminish the absorption of oxalates 
If chronic constipation is present magnesium salts can be substituted for 
bicarbonate of soda If marked vesical irritation is present an alkaline 
mixture such as the following js useful 


Soda Bicaib 
Soda Cit 

Tinct Hyoscjami 
Tinct Belladonna: 
Spts Chlorof 
AquaMetb Pip 


aa gr XX 

n xx 
m. v 
m x 

ad jss 


4 Diuresis — The fluid intake should be increased but hard w iter avoided 


PHOSPHATURIA 

The daily excretion m the urine of phosphoric acid m the form of plios 
phates averages 2 5 gm 

Phosphates are described as alkaline and earthy the proportions being 
two to one and in addition there is the acid sodium phosphate upon which 
the aerdrif of noratsi aame dspivrds 

Alkaline phosphates — These consist of the phosphates of potassium anu 
sodium which remain in solution whether the urine is acid neutral or alkaline 

Earthy phosphates— These comprise phosphates of calcium and magnesium 
ancl are soluble only in acid unne and precipitate when it is faintlv acid 
neutral or alkaline 

Phosphates are derived mainly from the food and slightly from the tissues 

In cases where the unne is alkaline from ammomacal decomposition there 
is a deposit of ammonium magnesium phosphate 

The term phosphatum is used when the urine on voiding is 
but dears on the addition of acetic acid thereby excluding the pre-cnce ot 

P “ S Tno forms of phosphatum arc recognized (1) Fiiospliatuna doc to «n 
n crease of both alkaline and earth} phosphates uitliont alteration of the 
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normal proportion of two to one (2) \n mercase of phosphates inainK , of 
the earthj \ anctj xxlich max cquxl or oxen exceed the amount or nlU no 
I hosphotes present lhe Kttev vnnetx is the more serious and lias been called 
phosphatic diabetes , , . , „ 

Phosphatuna usinlly of the first variety nw) be caused by uorrs loss 
of sleep excessrv e smoking fatigue or a heavy meal nrnl is Urns physiological 
in origin and as a rule requires no special treatment other than acidification 
of the urine It gnes me to some degree of frequcncx of micturition and 


scalding during the act 

In true phosphatuua (or phosphatic diabetes) the sjmptoms arc much 
more se\ere and like oxaluria may mmuc urinary Uthiasis Gastric or 
duodenal ulcer is a contributory factor In some cases phosjihaturia alter 
nating with bacdluria may be a symptom of vcsiculo prostatitis In addition 
to frequency of micturition and scalding iiluch can be \er y marked there 
may be renal aching or even colic together lutli pain in the suprapubic area 
In some instances there is a urethral discharge In chronic cases cystoscopy 
may reveal an incrusting phosphatic cystitis quite distinct from the deposit 
of ammonium magnesium phosphate from animonmcnl decomposition of 
the urine which occurs m connection with foreign bodies malignant grouths 
or ulcers, and old standing cystitis Sexual symptoms are common usualh 
taking the form of impotence and premature ejaculations 

Treatment — In the physiological \ ancty no treatment is as a rule neces 
sary In true phosphatuna (or phosphatic diabetes) however treatment 
must be considered under five headings 

1 The patient must be reassured in his own mind that lie is not suffering 
from urinary or genital disease and it is often a wise step to add a little acetic 
acid to the urine in his presence The clearing of the urine inaj act like a 
charm He should be relieved of all worry and anxiety and in the case of 
an air pilot removed at all events temporarily from operational tours Regular 
meals and exercise together with plenty of sleep and rest are essential A. 
gastric or duodenal ulcer must receive appropriate attention 

2 Drugs — Tonics such as iron and strychnine and acids such as hydro 
chloric nitro hydrochloric and acid sodium phosphate are indicated and 
may be combined in the follow mg prescription 


Tmct Fern Perchlor n\ X 

Acid Sodium Phosphate gr X 

Acid Phos dil m Mil 

Acid Nit Hyd dil v\ Mil 

Liquor Strychnine III 

Spts Chlorof X 

A <l ua ad 3ss 


„„ A 8 - A 0 acid sodium phosphate ammonium chloride tablets 

grs 15 may be given three times a day 

nthi rim™!!? t £ pe .$ f dlet rlch l5V stamina IS indicated Milk and 
tobacco sK ° U,d be av ° ,ded as a,so aIcoho1 tea coffee 


four hours KESIS fluid mtake should be increased to 5 pints in the tw enty 

rea ^f Albright *1943) ^ 

3 8 - 
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the“aSe d ° ^ 00nSt,tute a Plwpliatuna and cure depends on remmTof 


CHYHJRIA 

The term chyluna is used when the urine contains fat as a result of a con, 
mumeation betn een the lymphatic system and some part of the urinary tract 
usualy the renal pel, is or calyces It may occur m fitamsis (Fig^2I) m 
which there la lymphatic obstruction ' 



Fio 21 

Cystoscopic appearance showing \aricose and tortuous lymphatics 
in a case of chyluria {Raj and Sundar ) 

Very rarely it may occur from other obstnictn e causes such as stricture 
of the thoracic duct or pressure on it by neoplasms, cysts aneurysms or 
abscesses Whatever the cause there is rupture of the dilated lymph \essels 
of the renal pelvis — less frequently the ureter or bladder — into the lumen of 
the urinary tract 

The urine is milky and on standing a creamy layer separates and rises 
to the surface The addition of ether and shaking, clears the urine by cv 
tracting the fat 

Diagnosis — The condition is diagnosed by microscopical and chemical 
examination of the urine the history of exposure and the presence of other 
smns of filariasis such as elephantiasis and demonstration of the embryos 
in the blood or urine 

Treatment — This is mainly symptomatic The diet should contain little 
fat In aery rare cases nephrectomy may be indicated if the cliyfurm is unt 
lateral and 'the patient is losing weight or suffering from severe renal eohe 
A ruptured \csical lymphatic has successfully been treated by cystoscopic 
diathermy 
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PNEUMATURIA 

Pneumaturia consist* of the passage of gas in the urine, usually at the end 
of micturition and is accompanied by a characteristic tickling sensation and 
a froth} bubbling sound 

Causation — 1 Accidental introduction of air during instrumentation, such 
as cy stoscopy This is of common occurrence and of no clinical signifi- 
cance but its possibility should always be explained to the patient after such 
examination 

2 The liberation of hydrogen during the coagulation diathermy of vesical 
papillomata Here again, the patient should be w arned 

*1 Vesico intestinal fistula as a result of div erticuhtis, carcinoma of the 
colon, or, % ery rarely, from appendicitis 

4 Spontaneous formation of carbon dioxide usually due to the action 
of Bact coli and occasionally B proteus on the sugar present m the unne 
of a diabetic patient, with resulting fermentation 

Treatment — Accidental introduction of air and liberation of hydrogen 
during coagulation diathermy require no special comment other than the 
adusabthty of warning the patient Vesicointestinal fistula is diagnosed 
by cystoscopy and must be dealt with by colostomy and, if possible, removal 
of the intestinal cause Diabetic cases require appropriate treatment 

J C Ainsw orth Da\ is 
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CHAPTER VI 

MOVABLE KIDNEY (NEPHROPTOSIS) 

T HE range of mobility of the kidney in the normal individual varies 
from 2 to 5 cm If the abdominal walls are fairly strong and the adipose 
tissue is normal in quantity the kidneys cannot be palpated unless 
they are enlarged or displaced When, however, the amount of fat is less than 
usual and the abdominal walls are weak or have been relaxed by child bearing 
the lower pole of each kidney, especially that of the right can often be felt 
during inspiration 

Three degrees of abnormal mobility may be described m accordance 
with the results of abdominal examination In the first one half or more 
of the kidney can be grasped between the hands during inspiration but recedes 
on expiration , in the second the organ has its normal peritoneal relations 
but can be grasped between the bands and retained during expiration , in 
the third it has a loose pedicle and tends to float tow ards the anterior abdom 
inal wall A kidney which moves freely behind the peritoneum as described 
in the first two degrees of abnormal mobility, is said to be movable When 
it is more or less surrounded by peritoneum and can be moved freely about 
tfie abdomen in all directions it is known as & floating kidney 

ANATOMY OF ABNORMALLY MOBILE KIDNEY 

It should not be assumed that abnormal mobility of the kidney is always 
accompanied by pathological lesions within the organ intravenous p>elo 
graphy may demonstrate the functional activity and the outhne of the pelvis 
ana calyces of such a kidney to be normal m every way Also it should 
not be forgotten that in many eases a movable kidney only forms part of a 
general visceroptosis 

As the anterior and posterior lamellae of the perirenal fascia do not coalesce 
below, an abnormally mobile kidney may move downwards and inwards 
and thereby cause an elongation of the perirenal space The perirenal fascia 
encloses and in a special way supports the suprarenal body which very rarely, 
if ever, accompanies the kidney in its abnormal movements In contrast 
with the perirenal fascia which may be thickened the perirenal fat is as a rule 
noticeably atrophic When the kidney lias been inflamed part of the fatty 
layer may adhere to the organ and move with it 

As the kidney descends it swings as a whole on its pedicle towards the 
middle line while at the same time it often rotates either round a transverse 
or vertical axis Kinking or torsion of the renal vessels and ureter may result 
from these movements Excessive mobility of the kidney may cause the 
pedicle to undergo elongation which m itself tends to make torsion more likely 
As a result of the torsion there may be interference w ith the blood supply , 
leading to enlargement of the kidney, albuminuria, hematuria or suppression 

'when the kidney is abnormally mobile the ureter, w hich is comparativ eh 
sneakin'* fixed, is likely to become kinked, with resultant obstruction to the 
outflow of unne , a hydronephrosis may result from tins state of affairs 
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ihe surgeona eye Sometimes the lateral position is advisable Palpation 
ot the abdomen with the patient erect but bending slightly forwards may 
reveal abnormal renal mobility w hich would other* lse escape detection 

The examination should be conducted in accordance with the requirements 
of each individual case 

The symptoms which accompany abnormal mobility of the kidney may 
be referred to the urinary tract gastro intestinal tract or nervous system 
Symptoms referred to the urinary tract— Pam w hich is the most constant 
S3 mptom is as a rule a dragging ache felt in the posterior renal angle or m the 
region m front of the kidney pedicle The ache increased bj movement and 
often by menstruation may radiate along the ureter or be referred to other 
regions such as the groin it is usually rebeved if the patient lies on her back but 
is apt to recur if she lies on the side opposite to the abnormal^ mobile kidncj 
In rare cases the patient complains of acute attacks of violent pain like 
that of renal cobc These attach (Dietls crises ) may be due to kinking 
of the ureter to twisting of the kidney pedicle or to the kidney dragging on 
the duodenum They are usually precipitated by violent exertion and reliei ed 
bj rest m bed the foot of which should be raised If the ureter is kinked 
a unilateral swelling tender on palpation can as a rule be felt in the renal 
area and the outflow of unne is diminished or even cea«es The attack rarely 
lasts more than a few hours and is followed by polyuria and pollakium 
Twisting of the renal pedicle gives nse to similar features and may cause 
albuminuria or h&matuna 

Abnormal mobiliti — A s already described on p 61 three degrees of 
mobility are recognized In the lesser degrees of nephroptosis the kidnei mo\ os 
m a Ime parallel with the vertebral column In the more extensn e degrees of 
mobihtj the lower pole of the organ swings inwards and the hiliim instead 
of normallv facing towards the middle line may face upwards while in extrenu 
cases where the pedicle is so long that it has little or no control on the 01010- 
meats of the kidney the organ may be found in almost any part of the ab 
domen It has been known to descend into the pehis where it was felt from 
the rectum If the kidney is out of place at the time of examination a tumour 
with a smooth rounded surface and remfo-m in shape is felt in the abdomen 
A sickening pain is experienced on handling the organ which can be squeezed 
back into the renal fossa with a characteristic jerk 

Kinking of the ureter as a result of abnormal renal mobility is a common 
cause of hydronephrosis If the obstruction is temporary the pehis empties 
itself when the outflow becomes free again but as the kinking and tl erefore 
the obstruction usually recur repeatedly changes gradually take place in 
the anatomical relations of the parts which tend to cause a permanent reten 
tion of the unne and to con\ert an open condition from which fluid can escape 
into a clo ed hydronephrosis from w hich it cannot 

The exce«siveh frequent micturition sometimes cxjienenced in connection 
with a movable kidney may be due to a reflex action of the bladder or to a renal 
ensis followed by polyuna and therefore by increased desire to pass water 
Slight h-ematuria sometimes occurs in cases of mosnble kidnc\ owing to 
intermittent kinking or torsion of the blood vessels Ubummuria and tube 
casts may also be present and usually disappearon renting or after the operation 

of nephropexy _ . , , 

Symptoms referred to the gastro-mtestmal tract— In cases attended with 
s\ mptoms of gastro-intestinal disturbance the pain is usually m the epigastric 
region is often accompanied by nausea and vomiting and ran be foMmcd 
b\ atonic dyspepsia 
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Jaund.ce pjlonc obstruct.™ and dilatation of the stomach are sa.d to 
result in some cases from the movable kidney dragging on the duodenum In 
other cases^he 0 abnormal mobility of the organ ,s blamed for causing colicky 
pains and constipation b> dragging on the colon It is however, very d.fficult 
to estimate how far the nephroptosis is responsible for these symptoms 

Symptoms referred to the nervous system— The patient may complain 
of neurasthenic manifestations such as depression and irritability but in 
some cases these nervous symptoms are out of all proportion to the local 
findings 


DIAGNOSIS 


The diagnosis of movable kidney is based upon the history, age, type of 
patient, palpation and pyelography The condition is as a rule found in 
women who arc of thin build, occurs much more frequently on the right than 
on. the left and nsnaUy makes its appear 



»nce between the ages of 25 and 40 
The patient as a rule gives a history of 
pain which is usually a persistent dull or 
dragging ache felt in the renal region, 
and increased by movement 

On -palpation a tumour, remform in 
shape, is felt in the loin or found to be 
freely movable in the abdomen, and 
can be returned to the renal fossa 
without difficulty The patient experi- 
ences a sickening pain when the organ 
is handled 

Pyelography, which is the most re- 
liable method of examination for demon 
strating the extent of the mobility, is 
necessary to ascertain the amount of 
dilatation, if any, of the renal pelvis 
and calyces (Fig 22) Of the two types 
of pyelography, intravenous is more 
valuable than retrograde The advan- 
tages of the former as compared with 
the latter method are that it is more 


i m n simple to use, probably gives a more 

jWr<H.ni.!o j,j , lo^rum av, mR ptmw nmi ft truc picture of the position of the kidney 
htu rt t kilnoy with alight and is not so likely to lead to comphca- 

n ° nn i i* (■< tions jf retrograde pyelography is used 

... , . . e . fhe catheter should be withdrawn into 

4 1 4 i ,C llriUr "cforc the pvtlogram is made, so as to a\oid interference 
’i umwimnts of the kidney or with the demonstration of ureteric 
, k!,"?*™"" , '' w be iiinilc during expiration with the head of the 

It. ton. 1 hmiml and during inspiration mtli the head of tlie table raised 
min i of . . ..in m M 1 ”" of W®b>8«pli} . groivtli, of the colon, enlarge, 
mini* if tin gall bladder, ovarian cysts with long pedicles accessory lobes 
of the Inir, mcM-nknc rvsts splenic cysts, retroperitoneal cysts and uterine 
n Ilndi^raX 1 " ron(ll<l <ins which "ere confused mtli Vnoinble kidney 
if.lemS a . " TT " ,M,( "“l b e advisable so as ,o ascertain 

il the movable kidney is part of a general visceroptosis 
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TREATMENT 

Before recommending treatment m any case of movable kidney the sur- 
geon should make thorough investigation of the patient m order to ascertain 
as iar as possible that the symptoms complained of are due to the abnormal 
mobility In cases where neurasthenic and gastro intestinal symptoms are 
present it is sometimes difficult, if not impossible, to determine how Car the 
nephroptosis is responsible 

The patient may not complain of any symptoms connected with the 
undue mobility of the kidney, but the condition is discovered during the course 
of a routine investigation If in such a case there are no changes m the organ 
it is usually unwise to mention the abnormality to the patient, as m the 
majority of such cases no treatment is necessary 

The treatment of cases of movable kidney attended by symptoms which 
defimtelj appear to be renal in origin is still a very much debated question 
Some surgeons rely on palliative measures and nevei opeiate except in cases 
where practically all the excretory tissue has been destroyed, wlieie of course 
they do a nephrectomy Others are such enthusiastic advocates of nephropexy 
that the} do a fixation of the organ in practically every case In the absence 
of a general visceroptosis or some other contraindication nephropexy is m 
my opinion, advisable where the kidney has undergone changes but is not 
disorganized, or where there are renal symptoms not amenable to palliative 
measures, if such changes or symptoms can undoubtedly be attributed to the 
abnormal mobility 

Palliative treatment indicated— (1) In mild cases where pyelography 
fails to demonstrate any dilatation of the renal pelvis or calyces In such 
cases palliative measures should be tried before resorting to operation (2) 
Where severe neurasthenia is present and no changes can be detected m the 
kidney But if any evidence can be produced to snow that the neurasthenic 
symptoms are due to the abnormal renal mobility, operation might be recom 
mended (3) Where general visceroptosis is present 

Operative treatment — 1 Nephropexy indicated— (1 ) Where the abnormal 
mobility is causing changes in the kidney as demonstrated by pyelography 
and examination of the urine (2) Where symptoms arc severe, such as the 
occurrence of repeated Dietl s crisis (3) Where the condition of the kidney 
is having harmful effects upon other organs 

2 Nephrectomy is recommended where the kidney is disorganized by 
h} dronephrosis or other disease provided the other has been proved to be 
present and is of adequate functional efficiency 

Palliative treatment — Treatment by ordering rest fattening foods massage 
and possibly mechanical support Rest and good food are specially indicated 
in patients who are thin and inclined to be neurasthenic In these cases much 
relief can often be obtained by, say, bix weeks in bed combined with good 
food, massage of the abdominal region and special exercises for the develop- 
ment of the abdominal muscles With a view to strengthening the abdominal 
wall I advise patients while lying flat upon their backs to raise the legs to the 
vertical position keeping the legs at full stretch and the knees stiff, also 
while their feet are held down to raise their body into a sitting position The 
number of movements prescribed will depend upon the physical fitness of 
the patient 

Any accompanying disturbance of the stomach, bowels or urinary tract 
is treated by ordering appropriate remedies 
5 
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In other cases especially those where a general \ lsceroptosvs w present 
the application of a carefully fitted abdominal support such as the Curtis 
belt may be sufficient to keep the patient comfortable it should be applied 
when the patient is lying down and preferably with the pclv is raised 

Various tjpes of kidney truss or corset ha\e been used but as a rule unless 
there is a general visceroptosis I do not advocate the use of mechanical support 
Personally I have not much confidence in the efficiency of a truss or corset 
to support a mo\ able kidney Yet some patients state that a particular 
apparatus keeps them free from symptoms and in such cases where the 
effect is piobably more psychical than mechanical I do not discourage its 
use A belt or corset with an air cushion or pad fastened within may ha\c 
a harmful instead of a beneficial effect if improperly fitted or if the kidney 
is \ery movable In such a case the kidney slips down below the support and 
may be prevented from returning to its normal position b> the air cushion 
or pad Also before recommending a belt it should be realized that its long 
continued use produces a sense of dependence upon it and at the same time 
a tendency to muscular w eakness 

If the patient is not resting and develops sy mptoms suggests e of a Dietl s 
crisis she is at once put to bed the foot of which should be raised This coupled 
with gentle manipulation usually results in reduction of the kidney into the 
loin and immediate relief from pain 

Operative treatment — The operations which may be performed are (1) 
Nephropexy (2) Nephrectomy which is a last resort and is onlj indicated 
when practically all the excretory tissue of the organ has been destroyed 
and onl 5 in cases when a second kidney has been proved to be present and 
capable of taking on the work of both 

For a nephropexy the organ is approached through an oblique lumbar 
a vertical posterior or an anterior incision 

Removal of the perirenal fat — Before any attempt js made to fix 
the kidney all loose connective tissue fascia or fat likely to interfere with 
the process should be completely removed so that the organ can be brought 
mto direct contact with the muscular layer of the abdominal wall In the 
operations which are most commonly done part of the true capsule is stripped 
off the kidney This is carried out by making a small incision through the 
capsule introducing a grooved director through the incision so that it lies 
between the capsule and the kidney slitting the capsule along the director 
ffiunt dissection 10 ^ &S muC ^ as ma F necessar > from the kidney by 
Fixation of the kidney— Some of the methods that have been used — 

1 By sutures passing through the kidney capsule and then through 

the muscles of the abdominal wall 

2 ftjyiSh 68 ^ SSing u t h r ° ugh the kldne y capsule and kidney substance 
and then through the muscles of the abdominal wall 

ot tta Mney " lth 

4 S > B °^™raMS.S°^u 1,elOW by SUtUrmg the pontoneum t0 
6 “ ey — * “s «- 

^ the capsule from the posterior surface of the kidney 

th ~ or 
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If the anterior incision has been used the Stanmorc Bishop procedure is 
perhaps the best known \fter opening the peritoneal cuvit\ and replacing 
the kidnej m the renal fossa the peritoneum covering the lowest third of the 
kidnej is divided transv ersel_y The renal capsule is then stripped downwards 
and inwards from the anterior surface of the lowest thin! of the organ The 
posterior opening in the peritoneum is closed and sutures are parsed back 
■wards through the peritoneum detached capsule and posterior abdominal 
wall, so as to form a supporting ledge for the kulnev An incision is made 
through the skin and subcutaneous fat behind and the sutures tied over the 
muscular laj er 

If the vertical posterior incision 19 used ,a modification of Kdebohl s method 
of fixation probably gives the best result A longitudinal mci-ion is made 
through the renal capsule just posterior to the lateral convex bonier Half 




fio 23 tic ci 

Noplifopevj TJ r prettier piirt oT tie posterior Vjlnposv T1 <• ll frf » Hum. mrr 
BUrfico of tie Ki lnr\ ||M Ix-cn ilecB]w ilatol p*u«M i| is> i„li tlx- «| in Imtiis 1 imlmnim 
Tl ree catpit sutures ( V) nrc pn«MsI tl roush tl e mu-s-le A rntpiit ffuturr It cpm (rains 
convex lorler of the orpm II <pin Iratus I imlxjnim mu* to < U«l nl 

lumbomuv muscle C last rib 

an inch or more of the capsule is left undivided at the lower jxile to net ns n 
sling for the organ, and the jtarts on cither side of the incision are rolled back 
to form two wings The kulnev is suspended as high ns mnv bo thought 
advisable bv suturing each of the two wings to tfie muscles of the abdominal 
wall on the corresponding side of the incision with chromic catgut The 
suspensorv sutures are temporarih second with nrtm forceps and are not 
fma)h tied until the muscular wound has l>etn closed The result is that 
the o’rgan is slung up and the stripped n nal surface brought into apposition 
with the bare muscuhr area cm the po-terior nlxbmmnl wait 

At Tltoits TFcuMQt r — The author n~es the oblique lumbar incision 
The kidncv is freed and deln ored into the wound The renal jxdv is is examined 
and the ureter is freed as fir down as possible in order to make sure that 
there are no adhesions obstructing the urinarv outllow All l<*w connective 
tissue fascia or fat likelv to interfcn with the fixation is re moves} that 
the organ can lie brought into dmet contact with the muscuhr lavcr of tie 
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abdominal wall The true capsule is stripped off the greater part of the 
posterior surface of the kidney Three catgut sutures aTe passed first through, 
the com ex or outer kidney border, which has not been decapsvuatea, and then 
through the outer part of the quadratus lumborum muscle It is not always 
possible to fix the kidney exactly in its normal position, and each case must 
be treated on its merits The sutures are temporarily secured with artery 
forceps and tied when all have been inserted after the pelvis and ureter have 
been carefully examined to make certain that there is no kinking (Figs 23 
and 24) If there is persistent oozmg it is advisable to insert a drainage 
tube down to the anterior surface of the lower pole This should be removed 
in twenty •four hours 

The patient should not be allowed to assume an upright position for at 
least four weeks after a nephropexy 


RESULTS OF NEPHROPEXY 


If the examination of the patients is thorough and the cabes are carefully 
selected for the different methods of treatment, a certain percentage of patients 
will be found in which nephropexy gives most satisfactory results If the 
operation is skilfully performed the mortality is very low , probably less than 
1 per cent 

Complications such as injury to the peritoneum, or to the pleura, or to 
the blood supply of the kidney may occur during the operation, and are due 
to lack of skill or carelessness on the part of the surgeon Failures are due 
to incomplete remoi al of loose connective tissue, fascia, and fat, to not strip 
ping of! sufficient of the true capsule, to trying to fix the kidney too high, and 
to ty ing the sutures too tightly, causing them to tear out 

The passage of the sutures above the twelfth nb is likely to result m their 
tearing out, or may cause pneumothorax, and should, in my opinion, be 
discouraged 

W K Irwin 
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pressure the colon displaced forwards and the liver or spleen pushed upwards 
f a ' bo due t0 , traumatism may result in the escape of blood 
into the renal peh is peritoneal cavity or perirenal space 
If features ~ V smaU aneurysm as a rule, does not cause symptoms 

If the aneurysm is large it gives rise to a palpable swelling m which nuieotinn 

““ZcIS,!;: — y”S“; 

while in 'eaccptwnanMtancIsTimiH n h f , b “ n ex Penenced by the patient, 
tumour Rupture of an aneurism IfS i^™^? 8 been 11611,(1 over the 
a fatal lncmorrhago into the perirenal Z 6 low ® d b y a severe pam or by 
Diagnosis — The lustorv S P Ce 0r P e , ntoneal ca ™ty 

swelling aro important pomts in the d°aSIos atlVe !, y f a P ld development of the 
mnde until <m explorato v onerabnn £ 8 ' V „ hlch 18 however, usually not 

place Pulsation or a sysW,c P b™t can Lr»l P °n u“ rtem , examination takes 
nr °hi lt 10 ° n0m0mC tbe cond,t> °n ^ detec ^ ed bu ^ when present 

hTmatmia C m™ n l r ,c n f,„p„s r s,ble 'in'a 'more 8 sT S ‘l fr ° m ru P tured Mney with 
condition ,s likely to te confused w,th a ™ J ly P^ave type of case the 
nn 1° n t r0 | Unt or f,, siform shadow with a rain fi JJ eo P lasm Radiography may 
and a lighter centre In rare cases the fled ° r dense ring-like periphery 

0 treatment— The'trcV 0 “T* of » ^naUtST be Suffie,ently 61 lo.fied 

the S" W thc “"w k”lneVhas P b , ee„ C ^” y T!‘ f C,SIOn <* «* aneurysmal 

^efboth 


When dom" J necessitate immediate 

rnorrha , I ' 0, ’' bl ?« Hie“ncSr^smarsM ,‘s *° clam P the P edlcte 

B« "e and 8 ,. 0ccur \ d “™g the oCat.on the f ? ab J e “ d th “ « severe 

?£ funet, r' 6 «— * 

«i.. cr * <lnn Scrous mooed,.™ tfie artery may be considered. 
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"S’®"® r ™ a " d mjuing a fadnev 
is a most certain to be billed bj- injur} to the chest or abdomen The iveieht 
of the modern car or bus makes the chance of surv iral negligible 6 

interret ana ' yS1S ° f ^ M “““ adm,lted to tlle London Hospital may be of 


Causes — Falls and crashes 23 

Football injuries 21 

Blows g 

Cycle accidents 7 

Motor car accidents 4 

kicks by horses 2 


Total 53 


Apart from these cases it js not uncommon to see one or two students 
in the football season with slight hematuria due to blows m the loin 
whose symptoms clear up with rest at home and who are not admitted to 
hospital 

In the series enumerated abo\e the right kidney was injured in 21 cases 
and the left in 32 This preponderance of the left side over the right was 
particular!} noticeable in the case of falls — 14 left to 9 right — and in the 
football injuries in which the proportion was of left to right 8 to 3 This 
may be due to the fact that most players are right footed and therefore their 
right leg being behind or m front in the process of kicking protects that side 
Forty of these patients (75 5 per cent ) did not require any surgical inter 
fcrence and recovered with rest m bed 

Pathological anatomy — T ub kidnei — D ifferent degrees of injury may 
be recognized as follows Contusions cortical fissures complete tears 
disintegration of renal substance 

Contusion — The lesion goes no further than an extravasation of blood 
beneath the renal capsule and through the renal substance This kind of 
lesion may be produced by the manipulations required when there is difficulty 
m delivering the kidney on to the loin 

Cortical tears — Both the renal capsule and parenchyma are the seat of a 
number of fissures of varying extent which do not involve the pelvis They 
are more commonly towards the posterior surface 

Complete tears — The whole thickness of the organ is involved and the 
fissure extends into the pelv is The kidney may be divided in this way into 
several fragments 

Disintegration oj the renal substance — -The kidney is either pulped or sepa 
rated into numerous fragments 

Experimentally — It has been shown that m the tubules in the vicinity of 
the tear there is degeneration of epithelium as an early phase but the glomer 
uh are more resistant Cicatrization occurs later and where the mjurj has 
been extensive atrophj and cyst formation are likely to result There is 
no reconstruction of sev ered tubules but neighbouring areas of renal tis®ue 
clearly show compensator} hypertrophy This takes the form of an increase 
m size of glomeruli tubules and the epithelium which line these structures 
The perirenal tissues — Even m the absence of anv demonstrable kidnej 
lesion the perirenal fat mav be the seat of extravasated blood which in due 
course may give nse to infection When the kidney is torn the amount of 
blood diffused into the area may be abundant and produce a hsmatoma of 
considerable size 
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t rule as n ell as blood may collect in tins locality and give rise to a sn elling 
of large dimensions Such a sv elling is termed a pseudo hydronephrosis (see 

^Vnr *rf\ai pedicle — \ (Company mg the renal lesions there may be 
iniun of vary ing degree to the structures of the renal pedicle It the pelvis 
or the ureter is torn then there will be extravasation of urine and a pseudo 
hy dronophrosis w ill result 

When the blood vessels are 1 m olved haemorrhage may be so severe as to 
be rapidly fatal , . c , 

Sometimes injury to the renal pedicle occurs independently oi injury to 
the kidney itself . . 

Symptoms and signs — These vary but there is one symptom that is lounu 
in every case and that is haematuria The extent of this symptom vanes 
from only a red tinge in the urine to quite severe staining Clot colic has 
been present in a feu cases In this series of cases the shortest duration of 
liTmaturia w as one day and the longest a fortnight The average period for 
the forty cases was 4 8 days In severe eases it did not appear till the day after 
the accident the patient continuing his work or his game following the injury 
\ constant sign was tenderness at the site of injury In four cases a lump 
was said to be palpable in the loin but it disappeared m every case before 
leaving hospital I always think it is difficult to be sure of a renal swelling 
unless it is largo or mobile in the presence of loin tenderness as one is apt 
to mistake tho rigidity of the muscles for a swelling 

Three cases were complicated by fractured ribs and one by a fracture of 
the first second and third lumbar transverse processes 

In cases in which tho luematuna persists for a week or more or in which 
it recurs w hen the patient gets out of bed pyelography should be performed 
to exclude tho possibility of previous renal diseasi If an intravenous pyelo 
gram fails to show the kiclncy as occurs in some c ises a retrograde pyelogram 
should bo done 

Hobcrtson recommends that a pyelogram should be done at intervals for 
three or four years after the accident in case the formation of fibrous tissue 
should obstruct the pelvis 

In one case in tins series this examination showed a congenital cystic 
Kidney I have had two cases — one in this series and one privately — where 
i 10 ro^rado pyelogram showed a hitherto uwe>W5.y.ected \\\dxowewhxos.V3. 
both duo to an obstructing renal artery 

One was n schoolboy who was kicked in the left loin whilst playing rugby 
loot ball lie hnd profuse Imnatuna and on examination a lump was found 
in his loin The lump persisted after the hamiaturia had ceased so he was 
admitted to hospjtal On going into lus past history I found that he had had 
|K nodie attacks of pain— never severe— m the left iliac fossa which had 
than attributed to constipation A retrograde pyelogram showed a large 
h\ dronophrosis for winch I performed a nephrectomy 

.n i nt u I tn ^ t,int of a big game hunter who was elephant hunting 
, M r t,n i K fln e ! e . p, T t m a narro " e lado be shot it but only 
T, tin, '"t? co " , ‘ 1 l re , ,01<l ‘h® cfcplmnt charged In attempting 

, . ‘ . * n tr< ’ caught his foot in the undergrouth and fell tho 

ll. l.s.' TlT'r “ r". 1 '" 1 “ ml ,hcn hlt *" m 1,1 tho abdomen tilth 
tlf rl iibnnt tl,cn * m d an equally unsuccessful shot at 

ilT l r il! * , P °5, T1, c hearers carried the hunter on an improvised 
.inl.hir to a „»»n atatmn Hurt) ,,x hour, niiat 11) the l.gl.t of tho 
tin patient not, ml ho had himatuna I-ntor I, c came to I n»land 
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{.“Ji "V*“» , lia(i further attacks of h*mal,ma and I felt a large 
lump m Ins right lom a hid, a pyetogram shoved was a hydronephrosis, so 
1 did a nephrectomy He had had no previous symptoms, but nothing short 
oi severe pun would have v, omed him 

Of the remaining 13 cases 11 were operated on and 2 died with surgical 
inten ention Of the Jatter, one had a fractured skull and died of meningitis 
the second ruptured his right kidnej owing to fracture of his lumbar trans 
verse processes, but he also had a fractured pelvis and a fractured femur and 
died oi shock soon after admission 

In the 36 cases of accidental death in which the kidney was invoked 
Gutterbock reported as complications fracture of ribs in 21 cases, laceration 
of liter m 20, rupture of spleen in 13 and rupture of intestines in 3 

Of the 11 operated on 2 died (18 per cent ) One had fractured ribs and 
a lnemopentoneum , and at operation his left kidney w as found to be in three 
pieces, the tears radiating from the hilum to the cortex The other man was 
crashed between two lomes and was admitted severely shocked and suffering 
from internal haemorrhage Laparotomy revealed a ruptured spleen and rap 
tured left kidney , both were removed but the patient died of pneumonia 
fi\ c daj s later 

Of the 9 cases that survived, 3 were caused by falls from a height, 3 by 
football injuries, 2 by cycle accidents and 1 was run over by a cart One 
of the football injuries was that recorded previously, where there was a large 
hj dronephrosis One case was complicated by fractured ribs 

On ad mission all the cases showed a marked degree of shock, with pallor 
rapid pulse and in some v onnting Every case had profuse luematuna and 
there was pain, tenderness and rigidity in the side affected In 3 cases a lump 
could be felt in the lom In some cases there were also signs of peritonism 
shown by vomiting and abdominal rigidity 

Late complications — Perinephritis —' Though the patient may appear to 
recover from the initial injury and the hematuria may cease it is always 
necessary to be on the look out for late complications, the most important 
of which is sepsis It is well known that although urine when secreted may 
be sterile, if it gets into the tissues it will inevitably produce infection The 
same applies to the infection “resisting peritoneal cavity as is seen in 
intrapcntoneal rupture of the bladder Where there is a large collection of 
blood clot round the injured kidney, as is seen in those with a palpable lump 
and ha?matoma in the lom, this is very liable to happen 

The first sjmptom would be increasing pajn and tenderness m tlie lom 
there may also be pam in the iliac fossa on the same side and in some cases 
psoas spasm shown by the patient keeping his thigh flexed and unable to 
straighten it without pam The temperature will rise and present the typical 
swinging chart of a septic infection 

On examination the lump m the lom will be more tense and probably 
increasing m size The general condition of the patient will show signs of 
deteriorating There may be pus in the urine 

Later the infection may spread to the overlying skin, which will get red 
and cedematous and show signs of fluctuation 

Once the signs of a perinephric abscess have appeared, then it should be 
incised and the abscess drained A careful watch must be kept all the time 
for any secondary hemorrhage from the ruptured infected kidney ii this 
occurs then nephrectomy is necessary , , , 

Once the perinephric abscess has healed, the temperature subsided ana 
the lump disappeared, then the kidney should be investigated, preferably 
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by an intravenous pyelogram to see if it is functioning satisfactorily and the 
extent of the damage incurred If the intravenous pyelogram is unsatis 
factory then a retrograde may be done but there is always a certain risk of 
the opaque medium getting out of the damaged kidney and causing pen 
nephne inflammation h 1 

If these investigations show that the kidney ,s of little value or that 
it is keeping up a chrome infection as shown bv the continued discharge 

of pus then a nephrectomy 
should be performed if the 
remaining kidney is normal 
In every case in Minch 
there lias been evidence of 
perinephritis and the kidnej 
lms been left periodic pyelo 
grams should be done in case 
scarring may cause obstruc 
tion to the ureter or pelvis 
and so produce a hydrone 
phrosis 

Pm do 1 ydronephrosis — This 
is a term gi\ en to a collection 
of urine round a kidney and 
generally results from a fissure 
which involves the pelvis a 
group of calyces or a main 
calyx It is an uncommon 
complication The wall con 
sists of dense fibrous tissue 
without any epithelial lining 
The contents consist of blood 
and urine mixed In old 
standing cases the communi 
cation betw een the interior of 
the kidney and sac may close 
completely 

The tumour caused by 
the extravasation may occur 
quickly or only after the 
lapse of a considerable 
interval Fluctuation is a 
prominent feature when the 
swelling is large In cer 
. . tain cases urography will be 

c ° u £,r °ir cond,t,on s,gns ° r z dt 

incision and drainage will lie _ 

F2^ Ct l° my ” ay necessary ??!, “ *5° flrst '"stance In due course 

Wmsbury &tula * — • 

Pmts of blood sta 'ned C an mterestm g case of a man aged 

14 zzftj&gspz a 2SS a 

nea the right kidney across the mid line 


T . Fio 26 

intravenous uroeram , n ° „ 

after injury to r ght k dney “Ylfeii V yearS ten month s 
m their normal pos tions ^The h £j^ d P ey8 .. ar ? Seen to bo 
tho outer e de of the r °ht lo n ^ ul ^ r * hadow towards 
the depost of urmarf « probaWy the result of 

<*■ V'ZbZmTsts?) the k,dney 


INJURIES TO THE KIDVEV y-r 

(Figs 26 and 27) Ten weeks after evacuation of the fiuid and drainage a 
cavity was still present m the right side aramage a 

as a // rpt?S e ^/ 05 o _ f h,S " tare complication It occurs on], 

V^endaU 19?l) obstructing the calyces the pelvis or the ureter 

Co 1 cm fr— -These are generally a further consequence of the scar tissue 
which produces the hydronephrosis mentioned above (Joyce 19301 

Treatment — In all these cases 
the first care is to combat shock 
by rest warmth raising the foot 
of tlie bed and giving morphia 
to relieve the pain If the pallor 
and pulse show excessive hcemor 
rhage then a drip blood trans 
fusion should be giv en it should 
not be given rapidly in case it 
increases the haemorrhage 

On the patient a recovery 
from the initial shock the prob 
lem is w liether or not to operate 
The chief factors in deciding to 
do so are the persistence of gross 
haemAtuna a lump in the Join 
that is increasing in size showing 
that hemorrhage is continuing 
or the persistence of the signs of 
peritonism or of mtrapentoneal 
haemorrhage Having decided 
on operation the next question 
is the method of approach If 
there is a lump in the loin and 
no signs of mtrapentoneal injury 
then the kidney should be ex 
plored through a loin incision 
thus obviating any danger of 
peritoneal infection The pres 
ence and function of the other 
kidney must be determined first 
and this is best done by the in 
jection of indigo carmine and a 
rapid cystoscopy Some authors 
have recommended intravenous 
pyelography but apart from 
showing the presence and func 

lion of the uninjured kidney it is unlikely to be of help as the injured Kidney 
will probably not show any function and the necessary time taken to do it 
and the moving of the patient to the X ray Department is likely to increase 
the shock a retrograde py elogram has similar disadv antages plus the danger 
of increasing the bfematuna 

If there is any question of mtrapentoneal hemorrhage or injury to ultra 
peritoneal organs then a laparotomy should he performed In two of our 
cases the loin route was adopted and a nephrectomy performed In seven 
a laparotomy was decided upon a lisemopentoneum was found in two cases 



Instr mental pyelo ureterogram of the r ght s de 
show ng the nght h dney in the left loin end the 
right ureter on the left border of an opae ty 
occupjmg a large part of the abdomen Same cae © 
as preced ng figure film taken n ne weeks later 
( Vfr II intbury Wh te » case ) 
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but there was no sign of injury to intraperitoncal structures Three had 
““°™ 1 nephrectomies performed whilst in two there was found an cxten 
sive retroperitoneal litematoma in one case extending down to tho pelvis 
these were drained and the kidney not removed In two cases the laparotomy 

ZrderThis m?dv. an hl the f ldney re,,loved b y a frcsh 'nets, on ,n the loin I 
consider this inadvisable as from our experience in the last war we know that 

mthl a la P arot ? m y ™d then turning the patient over to deal with wounds 

pr ^°r d i t 01 * r Threo of the cascs roc i uired b! °° d 

nowadays is a greattipYn ST ” h ° SP,,a ' 

■rdTutfreThV^r” 6 ' 1 11 PnssdileTtfremoveTh^mjured 

is instructive I^eller^oHected^S r” 68 ° f c “ es coI,ec *cd by various authors 
107 (22 per cent / died 60 from htT ' Vh,ch "° °P«at.on was performed 
collected 427 “sL ^thoSt T*, 38 £ 0m ,nfectl °" Suter 

143 were operated on with preservation of the k’d * 8 ( "° *! cent ) d,ed 
per cent ) died m had nfit and*? flo 7^r“cenf, & 21 (14 6 


opetatmrhoS^itTThellfa?^:;^/ 

T wfl IrpnSlng lf be arrive s moribund winter to add to hia miseiy so it 

ad half y f rS ‘ lh e P 1014 1 S lVwOT Ca emht ty ° leann S statl °n for the last two and 
ahdom. e „ a l ° Peratm8 centre at bf^”fth’e°T “ of , whlch ™ spent at an 
larger nnmR^'r 'v 6re adm| tted The number °°f salie . nfc into which all the 
Sir rii^K r ^ f w dommal derations I nerfr,r 0 , rena l cases amongst the 
of v.S hbert Wallace in 191 7 ^, pe J fo , rmed was exceedingly small 
was th the a k?d°nT n 965 wer « VeraL on y Sd L?° "T ° f bounds 
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Fm n $ 

Guns) ot wound of the l. dney w! ch has produced feagmentat on 
( Dr W Cal! on n St rl ng'e can ) 

transfusion was m its mfancj and could only be used in a few selected cases 
but in the 1939 45 one there were Mobile Resuscitation Units so the Mounded 
bad a better chance of recovery 

The same problems arise m -war wounds as m civil injuries vl ether the 
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penetrated as well mjUred ’ 0r " hether tte chest or abdomen has been 

as ° f f smaU entrance ^and exit wound in the lom with hematuria 

then the 7 J nd rigidity or other sign of mtrapentoneal iniury 

‘ h “ “'o “eds watching If one wound is m the lom and the otto 

. JJ tb , hjjochondnum then the lom wound should he excised the kidney 

the whole of the hollow viscera from^torto^ehtTthe^? he ,, Tery ttorou g h - 
as gentlj and rapid, as nossible *.® the rectum being examined 

mth till the whole has b?en exammed ^“ ratlons , or tea ra should be dealt 
to repair small perforations and then ■> f 1 ' S c se ess and a waste of time 
lacerated that a resection is indicated ' tT md \ ea a "' a y to find the get so 
then he examined and dealt with wT*!' 0 ” ° f the m l llred ^dney 

.he'll, 

fragment removed and if the hidne\ no *^ e ^ ound should be excised, the 
packed with vaseline gauze The ‘insnffla^ 00 se J lous b damaged, the wound 
nia\ help to combat the sepsis * lon ° ne sulphonamides 

22 per cent * 0 ? renal° w oundsl'reachimf the ba * C u bak Fullerton reported that 
Ii'emorrlinge necessitating nephrectoim bl>Se hospital ’ developed secondarj 
About GO per cent of tlm i ^ , 

sulphonamides local, Ld 0^.7^ “ote ^ 

Ilcna] m A,R RAID CASUALTIES 

homh “fragment', 1 ’'’ Tlllf OC 7'“”'™™w a'r™ w?rle" d re f mb t '° 
for!' are of ft™ '^ ur '« "are mSTtlm r'S Tf‘n ” tol ' c «>"" r m^heftere 
to tlip Iomlon ifj’ , , C ®* M "ere suflicientlt tL h ’ Clt 3 an ^ east end of 

3 operation to bo performed eight hours 
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later The wound was excised and the lacerated area packed with vaseline 
gauze but the patient died the next day 

Two of the crush cases had mild hematuria In one this was due to a 
fractured rib and cleared up in a few dajs One was admitted with slight 
humaturia and a sc\ere compound fracture of his right forearm He was 
severely shocked on admission and bj the time he had recovered sufficiently 
for interference he had developed missive gas gangrene of his arm He died 
and at post mortem he had a h'emoperitoncum and slight rupture of his 
spleen and left kidnej 

The fifth case was in a girl admitted with a fractured pelvis md profuse 
h'ematurn She was too ill for operation \ self retaining catheter was 
inserted into her urethra in case the haemorrhage was due to a ruptured bladder 
The hum a tuna ceased after ten days and the catheter was removed Liter 
she developed a tender swelling in the region of the right kidney and a swinging 
temperature She w »s thought to hav e a perinephric abscess X ray show ed 
a fractured rib her hxmatuna evidently coming from her right kidnej* as 
cjstoscopj showed a normal bladder Later she passed a large quantity of 
pus in her urine and the swelling disappeared On recovery a pyelogram 
show ed a normal kidnej 

The disappointing feature m these severe air raid casualties was that 
although they reached hospital a \ery short time after injury in comparison 
witii war casualties few of them responded to the various forms of resuscita 
tion and transfusion The pulse rate was no true guide to improvement 
An improvement in the blood pressure appeared to be the best guide to 
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CHAPTER IX 


HYDRONEPHROSIS 

T'"«»SofS e kM„cjf ° f d " atation " I,ich Solves either a part or 

PATHOLOGICAL ANATOMY 

Hint Hie dilatation oftra'bcgins hftta renal^ie^™ Wl' 5 in t Y >lved ' sl, gS ests 
b mo renal pelvis. When tlio expansion is 
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It\ Ironq 1 »« ,lu0 to ,n 
a lenunte ureteropch «• °P'’ mn S 
Th* litter woul I admit only th® 
bn tie seen in position 


K \ DItONEPHKOSIS 

The dilatation ot the pelvis may be so slight 
that it is debatable nhether there is any ddata 
\ Hon present at all From this minimal state 

, / dBl'jKSVi \ on" aids there occurs every degree of distension 

/ Fwl! 1 up to a condition nhere the kidney is expanded 

/ J mto an enormous sac -winch visibly distends the 

I •Sir-' upper part of the abdomen 

f The renal pelvis-In the early stages of 

L hydronephrosis it is interesting and important 

f mkd* Ml from a practical point of vie" to recognise that 

[ f . yK different types of dilatation may occur These 

C AX arc obi ions from observations by intraienous 

t /v Iirovraphy a small calculus in its progress don n 

V &) the°ureter Mill cause dilatation .UmJ 

V j uniformly the calyces and the renal pelvis The 

same tendency is apparent in the renal dilate 
of pregnancy An early pelvic hydro 
^ ^ nephrosis' on the other hand shells he renal 

expansion to be confined to the pelvis alone (Fig 

Irene. >rT L> te - ^ ^ 

Su i. a aomerrhat academic pomt there 
bn tie »°en m position sometimes arises m connection with pelvic 

dilatations in particular nsiuelyTti here normality ends and abnormality begins 
lfirroieopiciitfi/mthecarly eases 

there is definite muscular hy per 

trophy 1 1 becomes apparent lioii fW » 

cie, that as the dilatation of the AW V 

pels is increases, so tho muscular ffM j >1 

elements of tho pelvic "all are /•« / II 

gradually replaced by fibrous tissue Ifv . yW-. 

Different degrees ot inflammatory liW^^' > 
change (pyelitis) arc constantly S 

present This "as seen to he so in ^ 

microscopic sections from eighteen \\ 

™ c, uhlch the nnter esammed i-^s. \\ 

and in all cases "hero tho adjacent , i\ ll 

“ Veter "as also m,cr°scoped f S j] 

” m T C he h Penehyma-As the calyces W& ' ' 

Snd more to the rest of the rend J 

substance (Fig 30) The generalised /7 s 

SSS&sfe JS5=552=^ss£S 
iHSSbi isas- 
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“pnteoTf i ; i d e0nS,derable s,ze (r,s 31) Such a kl,In °y ”'y contam 



of m““ r c5ye5" t B™’ arent , l>r "PTOit, the uppermost 

tJe duced 

separated by fibrous from back presLr?” Tten 1 ^^ 11 ® 

Cnl >«* alIs ’ “4 open by oonstao ted onfiees tb he8 ^ 

On micro, cop, c„l , aiwn . lnto the mam 

' — ”» - ss 



85 


hydronephrosis 

extends in a retrograde m-urner from the straight tubules through the con 
totaled tubules and oven m some cases to the glomeruli The epithelium of 
the pelris and calyces undergoes a change from transitional to cubical or 
stratified The interstitial tissue at first the scat of an cedematous infiltration 
s o-ft lj becomes fibrosed The appearances in the advanced condition show 
thickening of the true capsule atrophy and sclerosis of the glomeruli and of 
the capillary network round the Bowmans capsules which show signs of 
cj stic dilatation dilated segments of tubules sclerosis of blood vessels and 
an extensive replacement of specialized elements of the kidney by fibrous 
tissue In the final stage there remains only a thin fibrous shell throughout 
on which numbers of small cysts are to be s$ e en 

The fluid in the hydronephrosis contains the substances found in urine 
but in a small concentration which is progressively less as the diseaso advances 
The blood-vessels of the hilum as the condition advances become separated 
flattened out and the arteries become atrophied (See also Blood vessels 
as a cause of hj dronephrosis ) 

The large bowel, which normallv lies m front of the kidney becomes 
displaced medially when a considerable stage of dilatation is reached 

The ureter— The hydronephrosis may or may not be associated with 
dilatation of the ureter When dilatation is present the ureter may reach 
the calibre of the small intestine or become even larger Above the ureter is 
continuous with the pelvis but separated from it by a narrow neck which 
marks the junction between ureter and pelvis The wall of the ureter under 
goes the same ohange as the pelvis According to the level of the ureter at 
winch an obstruction is situated so a greater or lesser part of the ureter is 
im olv ed in the dilatation The ureter is not only dilated but is also lengthened 
as indicated by tortuosities at different levels 

The dilatation of the ureter is often present quite independently of any 
obstruction It occurs sometimes as an accompaniment of pelvic dilatation 
even when the obstruction which appears to be causing the renal dilatation la 
situated at the ureteropehic junction When the hydronephrosis is caused 
by an obstruction to the ureter it may be due to a compression a stricture 
a narrowing of the vesical orifice of the ureter or nn obstruction caused by 
a stone or a tumour 

W hen the ureter is not dilated there is often a modification of the outlet 
from the pelvis into the ureter for instead of being at the most dependent 
part of the pelvis the opening may be at a higher level and have quite a 
valve like arrangement Sometimes this results from the fact that the upper 
end of the ureter is adherent to the outer aspect of the pelvis for a certain 
length Any of these changes results m an obstruction to the outflow from 
the pelv is 

The opposite kidney — This may be affected m the same way m other 
words there is bilateral hydronephrosis Ih the majority of cases however 
the condition is unilateral 


Hydronephrosis may be congenital or acquired 

Congenital hydronephrosis— Most of the cases occurring m early life are 
congenital , , lonK , 

The hereditary factor — This also plays a part Blackwood (l»Jo) 
refers to the reported case of a woman wh 0 gave birth to three premature 
children each with a hydronephrosis 
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™.™ S0 Tlf TEt ’ WITi , 1 C0NGENITA t' ABNORMALITIES OUTSIDE OF THE URINARY 
There may be present such conditions as spina bifida or imperforate 

Supervening from a congenital abnormality of the urinary tract— 
The resulting renal dilatation, often slow in developing, is onlv rarelv to be 



Opening of the ureter r preSence ° f e0t ° pia 

rattr nT^ “ a ^sc* B£St?f H P - ' °V he ° p ‘he pelvis 

Peivia. This may be due to a stricture 
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“ iit e r te v ,luch ,n due ™ *° » w**™* , 

umldilSr J; h f a gapmg ” roten ° onfice which shares the 
general dilatation above it This in its turn may also be associated with 
dilatation of the bladder itself It seems that the dilatation (Pig 33) which 

the J n r'Zr,”re„h rent ^ fact accord, „g tlthe’cale ,s 

tlto prmiarj fault in manj cases of hydronephrosis 

Hydronephrosis as a part of a more widespread malformation of the kidney 
L l, ?LTS ,1,0 r Y f ° l T d , horses,loe ( F, S W double and ectopic kidney 
are the abnormalities which occur most often with this association There is 



Fra 3t 

Instrumental pjelograms of a horseshoe kidney with bilateral hydronephrosis in a 
man aged 50 {Mr S 0 MacDonald t case ) 


generally no obvious reason why the two conditions should occur together 
In the case of horseshoe kidney the ureters generally pass in front of the 
connecting band of renal tissue so it is not a question of pressure from this 

Aberrant blood-vessels as a cause of hydronephrosis are fully discussed on 

P 91 

Acquired hydronephrosis — This results from disease or injury winch causes 
obstruction to the outflow of urine from the kidney The initiating lesion may 
be seated anywhere in the urinary tract between the preputial orifice and the 
kidney Obstructions in the lower urinary tract will involve the upper on 
both sides In these circumstances nev erthcless, the dilatation is often more 
advanced on one side than the other 

A diminution of THE calibre OF the ureter explains the majority 
of cases which may arise from a variety of causes a calculus or a grow th 
within the lumen of the ureter compression by tumours of the true pelvis, 
especially carcinoma of the uterus and the broad ligament , encirclement by 





Fig 35 

Intravenous urogram si owing tight 
sided hydronephros s same case 
as Fig 30 


Fiq 36 

Hydronephrosis resulting from con 
stnetion and kinking of the uretero 
pelvic junction Same case as Fig 35 



ill PEO.\ EPHROStS 





F>c 37 

Diagrammatic med <tf views of a senes of right renal Jula The renal 
\ ein lias been fi rned forward to show the charging relationships 
between the pelvis inferior branch of the renal artery and the ureter 
during the process of pelvic distens on R renal artery A antero 
inferior branch P postero superior branch \,\ein U ureter 
It can be Been 1 ow the distending pelvis as it pus! es forwards over 
the inferior branch of the renal artery drags with it the ureter which 
becomes compressed between the pelvis and the artery causing the 
last structure to he behind instead of in front of ti e pelvis 
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rS^ra'r^rS^ 

the fibrosis which in due course sunorvr 8 ln d,1 ' ltn ‘ 10n of t,10| ie structures , 
potential factor m causing obstruct™ from it™" 1 , l nflamraat '° n is a 

seopical examinations of t^he ure^ropdv^TjuncUon'which^/ have°liccn ableTo 



A P r,a 3 “ 

original position ««r mu. 

‘“^'MSSSS aI f « owod ohromc 

is explicable nr, tv, ° r ^ att acks of pain m an „ Q f s * ate °f affairs in which 
tion and later to ht f rounds that the symptoms wer/ t^ 6 ° j^ ydronep,irosis 
clinical facts wh ml?^i rOne P* ir0s,s or to both of time 6 at ^ rst due to inflamma 
ntphros 2 « \rlS also P° in t to inflammatVon -i !! 6 ? u f B Ther ® are certam 
re^alledZt ZStfTP in ^ ^*bol°gical factor , hydro 

m males Py (Pyelonephritis) is much mr,™ S 1S s ‘ 8nifican t when it is 
5tovvB«Kn> KE1 _Th mu »h more common m females than 

wto c„S.‘„ he *5° <***»*»-. 

increased mobihty fromThe 's!'"!'’ u und °«btedly loves'* nsf'fn’' 61 ' 5“ no doubt 
meets of the kidhev pil! 8tre tching which occure of thf rti ; in oases to 
hydronephrosis bv y merpf Penm ? nts Ny it has been surr °unding attach 

A number of observers n ^ produc| ng mobihtv of th*» u im P® sl ^ e to cause 

- * ^-^-■sssfisSsSKS 
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earl} cases of h> droncphrosis there is undoubted benefit from nephropexy when 
the kulnc} is fixed in a lugh position . , 

Trvumatism of the kidney is often misrepresented as a cause oi hydro 
nephrosis There are two reasons for tins a pre existing hydronephrosis is 
sometimes shown up by an injury , a large fluid swelling which develops m 
the renal region as a result of a renal injury is generally due to a " extravasatmn 
of urine outside of the kidney— a pseudo hydronephrosis Onlj as a late 
result of a renal injury could hydronephrosis develop namely, from sclerosis 
affecting the outflow from the pelvis 



, Tt has been dissected to show 

a a, 

prosmsl portion of the ureter ■■ ^ dis „. t ed to .low 

,h.t tt. ureter » e™P”” pSt.on of tt. ' ”£ S “« nr«oh «™ller 

STi'SSiS; ££ Aw^aS.'SSSSSrSSi. of*- ™" 


w s£s=s 

;SBf — t J the compr- am of « ydr / nepliros ,s , that the 
a complication and not the pr. 
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blood vessel itself is not aberrant but the normal inferior branch of the renal 
artery or vein which originally lay in front of the pelvis in passing between 
the mam renal vessel and the loner part of lnluin of the kidney that the 
relationship of the various structures to one another becomes altered as a 
“P?™ 01 ' , 14 18 ™Lv the gap between the superior and 
of the renal vessels is largo enough to admit the renal pelvis 

the u^ter he w d .i" tho ? arl ly 8 ta S es of ,ts ®*P™™n that compression of 
the ureter b} a blood vessel is possible The gap is of course lafgest when 



Fig 41 

si’r.l 



ho 42 

8hnwnu r « V i eW ° f ^ Ieft hydronephrosis 
, S *, ,oc P "B of «>• ureter over the 
normal irfer or brand of the , e „al 
V ven A artery U ureter 


the inferior branch of the renal . b ™“> °r the renal von 

s: ry veTsSt oc T omtheaS on y Uuret " 

&J 3 > Aft ™tkepSv“ 8 hL n mov«7f be P T perl y descnbed a8 aberrant 
draaa.r !TT" sufficiently Z Wt ° thlS 8 P a “ lf the P»l™ 
«£ fc be upper part of th pe l vls 111 a y pass right through 

Thermal 1 1 ^ etw ® en the lower blood 1 uret ® r w bich must inevitably be 
final state of affairs in an ^ vesse l and the pelvis (Figs 41 and 42) 

pressed an enormous pelvis with 

may caJse'fhe 40 ’ 11 18 ■”‘erestaE^ e "2^ f r*u aga,nSt wh,ch tbe ureter 18 

In an allvanc"'?^"" <h ' gB 41 ai * «) V<!m “ d n0 ‘ ““ ar ‘ ery 
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PATHOLOCICAL PHYSIOLOGY 

„ , '*?° n * ,ng to the Iflroicmr of a hydronephrosis it is convenient to con- 
sider the terms open, clawed and intermittent 

Open hydronephrosis— The concentration of urea and of salts becomes 
progressively less in the urine and the renal tissue tends to disappear, until 
hnniH only the merest traces are to be found 

The course of e\ents is not the same in the hydronephrosis which develops 
rapidly ns when it develops slowly In the former case complete atrophy 



superv enes quickly and the kidney does not attain a very large size , m fact, 
the kidney on ceasing to excrete tends to disappear In the latter case the 
kidney may attain a considerable size 

Complete closure of the ureter does not lead to hydronephrosis , the 
outstanding change w Inch occurs is atrophy’ of the kidney But w hen retention 
superv enes gradually upon a partial obstruction the urine loses all its urinary 
characters and contains only albumen and sometimes cholesterin 

Intermittent hydronephrosis — The term arises from the fact that undoubt 
edly there are sometimes discharges of large quantities of urine from a hydro- 
nephrosis over a short period of time alternating with periods w hen little or 
no urine is passed from the kidney in question For many years these pheno- 
mena were interpreted as representing alternate phases of non obstruction 
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SYMP10MS AND SIGNS 

■» rs ai s d the w» 

cases of hydronephrosis remain blent ai^Ech^ "f d deC ? do of Ilfe Some 
without producing any local symptoms I™ f h ° sta S e , of complete atrophy 
succeeded by symptoms mdicltm^ that mfeclmn^ “ °" g latent pen ° d 18 
— valu? pa^n th°e ia?“ d 0th “ 

' ~ A , iar g e tumour in the loin may be 

e chief sign In exceptional cases 
lrv ,slbl y dl8tend the abdominal 
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a ° f r en ai " ount mg to no more than 

a sense of weight in the lumbar region 
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COURSE AND COMPLICATIONS 

The course of the diwvw may eitend over manj veers and is one of slow 
but progressive dlMeUon of the Irinej Chmcallj the mamfestatmns of the 
disease are commonlv intermittent Usuallj there are attacks of colie nliich 
are at first at long intervals often of mam months hut as the disease pro 
gressos the attacks become more frequent and more sev-ere Over the course 
of years the general health of the patient tends slovily to suffer »,th the 
onset . ot headaches often indigestion and some loss of vvemlit It is from the 
possibility of complications that the real clanger 

lies of these injection is the most important 
When the latter occurs the urine is changed 
from clear to turbid and the pain becomes a 
more prominent feature while disturbances of 
temperature set in and the size of the tumour 
n? increased 

An unn im anabh indicates that there is also 
disease of the opposite kidnej Sometimes the 
disease of tins organ appears to be onl} slight 
in these circumstances it is probably influenced 
bj the toxjemia caused by the obv iousIj patho 
logical organ Anuria is sometimes the result of 
h\ dronephrosis in a sohtarj kidney 

Rupture of a hydronephrosis can occur 
spontaneous!} but is generallj the result of 
traumatism There is extra\ asation of urme 
into the perinephric tissue giving nse to a 
pseudo h} dronephrosis Afore rarely the rupture 
occurs into the peritoneum an interesting 
account of such an accident was reported bj 
"Uilnes Walker (1933) Rupture has been 
known to occur actually on to the skin surface 
Obv iousIv the intra peritoneal rupture is a serious 
complication and recover} from it will depend on prompt recognition and 
intervention 
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\ nest of smill stones \»h line 
formed secondar Ij (o a pel c 
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DIAGNOSIS 

The presence in the loin of a large tumour which is soft movable and 
\ aries in size from time to time is diagnostic of a hydronephrosis Wanv cases 
however lack these features and in some no swelling is palpable at all 

PyelOgTaphy is the one certain means of diagnosis whielv should be used m 
all cases not only to see the full extent of the dilatation on the diseased side 
but also to ascertain the state of the other kidney 

jntrenenous urography should alwa}s be emplo}ed m the first instance 
and onl> if the results from this method are considered inadequate should 
the instrumental method be employed There is alw a> s the danger from the 
latter method of stirring up infection W ith the former method w hen the 
functional actnitv of the kidney has been much reduced in order to get a 
film showing the full extent of the dilatation it may be necessarj to make 
exposures up to several hours after the injection has been made Y xcellent 
pictures hare been ultimate!} obtained by waiting for three four and even 
six hours after the injection 

Exceptional!} this routine has not proved adequate making it necessarv 

7 
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to carry out instrumental pyelography in due course On passing the ureteric 
catheter after noting the full distance that it has passed, as much urine as 
possible should be extracted with the syringe, carefully measured and kept 
for laboratory ini estigation A large quantity of urine will, of course, indicate 
a corresponding degree of hydronephrosis, but the amount extracted does not 
necessarily indicate the full extent of the renal retention 

If there is no complaint of pain after the injection of 20 c c of opaque 
medium, a film should be exposed which will give some idea of the state of 
affairs and if appearances suggest a greater capacity, more fluid should be 
injected and further films exposed until a satisfactory picture is obtained 
A dilated ureter is often displayed m this way, or it may be necessary to 
withdraw the tip of the catheter a few centimetres down the ureter before 
the injection is made At the end of the examination as much of the injected 
fluid as possible should be extracted Sometimes m spite of a well-developed 
hydronephrosis it is impossible to withdraw' - any fluid This is generally 
because there is an obstruction which prevents the tip of the catheter from 
entering the pelvis In these circumstances acute infection of the kidney is 
likely to follow When it is necessary to carry out instrumental pyelography 
on both sides and there is reason to believe that both kidneys are diseased, 
it is wise to allow an interval of at least seven days to elapse between the 
two examinations All signs of reaction from the first pyelography should 
have disappeared before the second is undertaken 

Patients should always be kept in bed after instrumental pyelography 
sufficiently long to allow any reaction that may occur, to pass 

The interpretation op the elograms — In considering the slighter 

degrees of dilatation it is a point of more than academic interest to decide 
which appearance indicates a normal and which indicates a slightly dilated 
pelvis It is impossible to draw a clear line of demarcation between the two 
one merges so imperceptibly into the other Commencing from the doubt 
fully dilated pelvis there is a succession of gradually increasing dilatations 
which in due course also involve the calyces, and are finally represented by 
the well known enormous expansion of the whole kidney Pig 18 may be 
regarded as pehes in the unddated state, while Fig 3G4 represents an increased 
degree of dilatation Sometimes the earlier films m a series of excretion 
urograms will not outline the pelvis at all, but merely show a series of circular 
areas indicating dilated calyces , such, wppewr are clear evidence of the 
existence of a hydronephrosis , later films in the senes will usually show up 
the full extent of the dilatation 


PROGNOSIS 

. The patient s hfe becomes urgently endangered from hydronephrosis only 
w nen the latter ruptures into the peritoneum When both kidneys are affected 
there is a considerable shortening in the expectation of life 
! ^ a * a3 outlook for the affected kidney is concerned the longer the 

f \ eis s greater is the destruction of the organ, and the more its 
functioning capacity is reduced 

. ¥ \ ea< ^ s y st ®uuc infective complications or perinephric 

abscess, and suddenly create a grave prognosis 

treatment 

13 convet R®utly considered under two headings uretero-hydro 
nephrosis , simple hydronephrosis * 
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Uretero-hydronephrosis— The cause is remo\ able — 1 This is possible m 
such cond, torn as stricture of the urethra hypertrophy of the prostate 
bladder neck disease, ureterocele stone a simple bladder growth at the 
ureteric orifice A malignant bladder growth at the ureteric onfice, which is 
removable, accompanied bj division and re implantation of the ureter into tbe 
bladder, must also he placed in this category 

There are causes outside of the urinary tract such as fibroma of the uterus 
01 arian tumours, bands of tissue, etc 

Dilatation which cannot be remedied— This maj occur from certain 
malignant bladder grow ths, especially in tbe vicinity of a ureteric orifice , 
when associated with congenital dilatation of the uretene onfiec , m the 
presence of new growth of the ureter Outside of the urinary tract, inoperable 
pelvic tumours may obstruct the ureter Nephrostomy m the last type of 
case is rarely justifiable for the relief of back pressure on the kidneys and its 


consequences 

Simple hydronephrosis — Nephrectovv is the treatment of choice when the 
opposite kidney is sound and the diseased organ is disorganized, or the dilata- 
tion of the calyces has progressed so far that they will continue to lodge pools 
of residual urine , for such a degree of dilatation will inevitably maintain any 
infection which supervenes 

Nephrostomy is often the best procedure to carry out when the opposite 
kidney is not healthy It is sometimes gratifying to see the way m which 
a badly damaged kidney will resume a good standard of functional activity 
follow ing nephrostomy In certain bilateral cases the best prognosis is offered 
by establishing this form of drainage on both sides The procedure is also 
essential when plastic measures have been earned out in advanced cases and 
may require to be continued for many weeks Should the loin fistula fad to 
close after removal of the tube, there remains the choice between permanent 
nephrostomy and nephrectomy 

Plastic operations for reducing the size of the renal pelvis are called for 
in early cases The simple procedure of excising a portion of the enlarged 
pelvis, and if necessary combining this with a measure for enlarging the lumen 
of the ureteropelvic junction, gives good results The latter step is carried 
out by making an incision in the long axis of the channel, after a large sized 
ureteric catheter has been passed into the renal pelvis from below The m 
cision is left unsutured and the catheter remains m position for ten days or more 
In cases where the hydronephrosis is advanced and jet the kidney must 
be preserved, and there is objection to a permanent nephrostomy, a more 
elaborate plastic operation must be performed 

In the . se cjtdiw stjw res jt may be necessary to sever the ureter from the 
pelvis and after reducing the size of the latter to re implant the ureter into it 
The results of this type of operation are uncertain and often bad, and there 
fore it is wise to discuss fully the outlook as compared with that from nephro 
stomy with the patient before undertaking it 

Division of blood vessels obstructing uretep — A careful inspection of 
the ureteropelvic junction when the kidney is exposed will sometimes show 
that the ureter is compressed between a renal blood-vessel and the renal pelvis 
Whatever was the original cause of the hjdronephrosis, division of such a 
vessel will reduce the obstruction and relieve the patient’s symptoms although 
subsequent careful pyelograms will generally show that some degree of hjdro 
nephrosis is still present The constricting vessel is usually either tbe arterj 
or vein which normallly passes in front of the pelvis between the lower margin 
of the renal hilum and the mam renal vessels It is often wronglj described 
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as an abnormal \essel If it is the artery which is divided there is the risk of 
causing necrosis of the lower pole of the kidney This can bo avoided by 
excising the low ei pole of the kidney at the same time It is important to 
be sure* n hether or not two \essels are taking part m the obstruction Some 
times the pehis and ureter have moved so far forward inside the sheath of 
fascia in which they he (Figs 39 and 40) that division of vessels is inadequate 
and the sheath must also be diuded 

Nephropexy is likely to succeed as a measure of relief only in cases with 
a slight degree of dilatation and a considerable degree of mobility of the kidney 
The kidney should be fixed in the highest possible position after freeing any 
adhesions which may be present in the region of the ureteropelvic junction 

Hydronephrosis associated with congenital malformation of the kidney— 
This is seen m such conditions as double kidney ectopic or horseshoe kidney 
and generally requires nephrectomy In certain rare cases of horseshoe kidney 
it may be justifiable to expect improvement from the relief of pressure on the 
ureter by dividing the isthmus of tissue w hich connects the two kidneys 

Renal sympathectomy— (See p 136 ) 

Operations for hydronephrosis — Nephrectomy- — When the tumour is \ery 
large it may be advisable to reduce its size by puncture and drainage with a 
trocar and cannula The instrument should have a large bore The site for 
puncture is chosen about the middle of the posterior border The surrounding 
wound should be packed off with a roll of gauze and as the puncture is made 
a receiver is placed in position to catch the escaping fluid After withdrawal 
of the trocar the cannula should be pushed well in so that it reaches the pelvis 
By gently kneading the organ as the evacuation proceeds complete emptying 
can be attained When the cannula is withdrawn the wound may be com 
pletcly sealed by seizing the organ well back from the wound edge with a pan 
of Duval forceps If perinephric adhesions are marked from old standing sepsis 
a subeapsular nephrectomy may be imperative For details of this procedure 
see p 160 


Nephrostomy — -It is important that the nephrostomy tube lies in the 
renal pelvis The best method of assuring this is to make a small incision in 
the posterior wall of the pelvis and to insert the outer end of the tube through 
this and then pass it through a selected point on the outer border of the 
iilney An adequate exposure of the posterior aspect of the renal pelvis is 
made A self retaining suprapubic tube is taken and its outer end cut obliquely 
so tnat it becomes pointed A stout thread is fixed to the tube near the point 
by one end and by the other through the eye of a probe The site for the 
incision into the pelvis is chosen and surrounded with gauze The pelvis is 
if SU P ?u ntly ,' t ° adnut the tube The unattached end of the probe is 
Snw f mcislon and out through the point selected on the 

l£,l»Si f \ h i? k , ld . ne y As the probe is passed through the kidney the 
the tidm drawn throu g h until the expanded end of 

» t rrYitl m * lem * d( B e °f the pelvis This technique causes the renal 
nuruosl, roUnd the tube so that no bleeding results If for drainage 

L if Thv> («hp t0 f CIS ? tbe kldne > widely this method is not applic 

i » . c . 1 us t tlien be adjusted through an incision in the outer border 
1 . „ f me eatJufthroa f S Aft Ures ^ be tube 1S secured to the renal substance 
uonnd no the A ^ te , r remo ' ln g the packing and stitching the loin 

enntnet ff secured to the skin edge where these two structures 
from flip niriptnl advan tage if it can be arranged that the tube emerges 
S*" 1 . V ° K ! ? UnC \ t ?:r ards front rather than the back The tube 
should be drained into a bottle fixed to the side of the bed and left undisturbed 
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for two weeks U the end of thn, time it mav be replac d by the permanent 
nephrostomy tube vv hich must be all ready to place in position the moment 
the other one is withdrawn A careful measurement of the distance between 
the inner end and the site of transfixion of the tube by the skin suture is made 
and the permanent tube adjusted to this length in the shield which retains it 
and the tube is then inserted without delay A waist belt which secures the 
tube in position supports % rubber bag into which the urine drams The belt 
in its turn is secured bv a shoulder strap and two thigh bands (Pig 433} 
Simple plastic operations on pel; is— After exposing the kidney it is 
necessary to completely free the pelvis by dissection from surrounding tissue 
and structures taking care at the same time to free any adhesions between 
the pel; is and the ureter W ith scissors a strip w Inch may be cur; ed or angled 
according to requirements is then excised from the lower border of the pelvis 
In doing this it is necessary to see that the incision does not approach nearer 
than half an inch to the renal hilum or the uretcropelvic junction Disregard 
of this necessity may create difficulty in suturing the pelvis and give rise to 
scar tissue so close to the pelvic outlet as to create an additional obstruction 
The pelvic wound should be restored with interrupted Lembert sutures of 
fine plain catgut threaded on to small half circle reversed Hagedorn needles 
V dram of corrugated rubber should be fixed to the suture line and left in 
position for at least seven days or if there is an escape of urine until this has 
ceased to flow when the drain js gradually shortened from day to dav 

Simple incision op uretbrofelvic junction — Pyelographic observation 
mav indicate a stenosis at the pelvic outlet in an early case Operative treat 
ment for this should be preceded by the passage of as large a size as possible of 
ureteric catheter beyond or up to the stenosis After exposing the kidney 
the pel; is and adjacent ureter arc carefully isolated If necessary any redund 
ant pelvis is excised A longitudinal incision of about half an inch in length 
is then made through the stenosed zone and the uretenc catheter adjusted so 
that its tip lies well in the pelvis If any pel; ic tissue has been excised the 
pelvis is re sutured as already described but the incision through the stenosis 
is left open with a rubber dram sutured to the outer aspect of the site The 
ureteric catheter is left in position for ten days 
'Sephhopew — (See p 06 ) 

Division and reimplantation of ureter into reduced pelvis— The 
posterior aspect of the pelvis is fully exposed and isolated from the rest of 
the wound by gauze packing A traction suture is placed on either side of the 
line of the intended incision which is through the middle of the pelvis from 
abo\e downwards towards the ureteric opening All the sutures which trans 
fix the kidney or ureter in this operation are of fine plain catgut mounted in 
small half circle Hagedorn needles The incision into the pelvis should be 
li in long By maintaining tension on the traction sutures the urinary con 
tents of the pelvis are presented from escaping into the wound The urine is 
carefully remov ed by mopping with small swabs held in forceps Gum elastic 
bougies of sizes from about 5 to 7 English are passed through the opening and 
down the ureter for the purpose of dilating any constriction that may be 
present A rubber catheter size 7 English m winch a single lateral opening 
has been cut so that it wall dram the renal pelvis is passed for 10 cm clown the 
ureter With a pair of scissors the ureter is completely separated from the 
pelvis at the junction of these tw o structures as a continuation of the original 
pelvic incision A single suture is passed to include one wall of the catheter 
and the margin of the ureter m its long axis A pair of curved long biaiiea 
forceps is passed along the inferior main calyx and through the renal substance 
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b> wa> of one of the corresponding minor calyces The forceps are made to 
J5 P the JJ° m A°J ano * r P air of for ceps which is then drawn into the renal 
pe ws The blades of the latter instrument grasp the free end of the catheter 
and draw it along the route the forceps had just traversed in the reversed 

th V atheter 15 kft pr ?° ctm S thro “S h tba PunotureTound 

in the ten'll tissue Some surgeons prefer to dram the pelvis with an extra 

then fixed tnthT ° Ut " a f dS thr , ou # h the renal substance The catheter is 
then fixed to the true renal capsule by a suture so that about half a centimetre 
of the ureter is left projecting into the renal pelvis The lower margins oTthe 
a soIlta . r y suture L the wall ofThe meS that he 

fibre fatty tissue nth . burled > dra ™g together the overlying 

dram are aliened to nro eet tl t err ? pted ? n \ aKS The cathetor a " d the 
The drain is rcmotd^t ant t?™ .ft b ° T T ound as thls 18 sutured 

is settled and the catheter on the fourtetnthdt J thi “ ^ tem P erature 

able S T a'c l a» ofTSney »Hh a'douM ’ EPH f 0SIS - Thl8 operation ts applic 
nephrotic After theTXy * ex* t," ° ne °J "' hl ° h ,s h y dr ° 
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connected with the liydronenlirotif nm-*? d the ? made and tlie vessels 
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t «o dilated portion l quSly sepamS Si"f l f auze usin 8 scissors 
the atrophj of tho diseased mSmn H* 6 h ™ ithy renal substance If 

accomplished without any bleeding at all^fm^ 6 tbo se P aratlon can be 
controlled by mattress sutures of stout nla,n ^ Ce * d ‘ ng do , e5 occur rt 18 eas,l >’ 
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CHAPTER \ 

CYSTS OF THE KIDNEY 

T HI-Rl are onJ> two cjstic conditions of the Kidnej which are of sur 
gicnl importance these arc the so called solitary cyst and poh cystic 
disease Cj sts of the kidney arc also found in hj datid disease They are 
i erj common in chronic nephritis but surgery is not concerned either m their 
diagnosis or treatment Dermoid cysts are very rare Hemorrhagic cysts 
occur winch are obviously due to degeneration in parts of neoplasms in other 
instances there is a unilocular cavity containing blood or clot and on one por 
tion of its wall a small nodule of tumour is present This chapter is devoted 
to the discussion of solitary cysts and congenital cystic disease of the kidney 

SOLITARY CYSTS 

The term solitary cjst should literally include every condition in which 
a single cjst exists in the kidney but it is used for want of a better name to 
describe a cjst formation winch by giving rise to local symptoms and thus 
calling for investigation of the kidnev not infrequently demands operation 
Though such a cjst must have a small beginning it is not until it has attained 
a certain size that it attracts Attention and therefore another name used is 
large solitary cyst of the kidney However though usually single there are 
sometimes t« o or three of them and a similar cyst is occasionally present in 
the opposite kidney Host often when found by the surgeon the cyst is of a 
size varung between a tangerine orange and a tennis ball Such formations 
are also spoken of as serous cysts 

Incidence — Solitary cysts are uncommon Fish (1939) found 32 cases in 
4 011 renal cases investigated at his clinic Hepler (1930) collected 249 cases 
from the literature and 7 of his own of which 216 were large serous cysts and 
40 were haemorrhagic They are very rare in children and more frequently 
occur in middle life but have occasionally been found m the fetus and at all 
ages from adult life to old age Forty five years is the average in Hepler s 
series They are equally common in either sex and in either kidney 

Pathology — The cy sts are more frequent in the low er pole of the kidney 
but also arise in the middle or in the upper pole In Fish s senes of thirty tw o 
chaws . 1 cases the smallest cyst contained 350 c c and the largest 10 litres 
The condition is benign Usually the greater part of the cjst protrudes from 
the surface of the kidney but a portion of it is in contact with a hollow bed 
formed in the cortex and to tins it is closely adherent The surface is smooth 
and translucent and it can be seen that there is fluid w ithm which fills the cyst 
to its capacity This fluid is clear and amber coloured with a specific gravity 
of about 1005 It contains albumen a few epithelial cells some chlorides 
a small amount of urea and occasionally minute traces of blood It is sterile 
The cyst wall is thin and composed of fibrous tissue lined in w hole or m part 
by cuboidal cells occasionally atrophied glomeruli and tubules are to be found 
m it Sometimes the wall is partially impregnated with a deposit of calcium 
salts Only very rarely can any communication between the cyst and the 
excretory system of the Kidney be demonstrated 
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/Etiology Though such a cyst is solitary and the rest of the kidney appears 

normal not infrequently when the organ is laid open small cysts of the type 
seen m chronic nephritis are found and these aie sometimes also present on 
the surface The origin of solitary cysts is uncertain It is considered probable 
that the cyst results from the blockage of a group of tubules and that coin 
cident with this there occurs an anaemic degeneration of that portion of the 
kidney and this leads to fibrosis and the consequent obliteration of all effluent 
channels It w ould therefore seem that their origin is related to a local degenera 
tion in the kidney resembling the changes which are generalized in chrome 
interstitial nephritis Hepler has produced typical solitary cysts experiment 
all} in animals Watkins (19*59) has produced evidence that a solitary cyst 
may originate from a calyx the outlet of which has become obstructed thus 
leading to cystic dilatation and the name by drocalyx is suggested for this 
condition (Fig *52) 

Symptoms — Solitary casts when they are small and sometimes even when 
they are large do not necessarily give rise to sy mptoms In other instances 
discomfort such as may be due to any intra abdominal tumour arises P UN 
on the affected side is the most common symptom but it is not necessarily 
situated in the posterior renal angle more often it is merely an uncomfortable 
dragging sensation As the cyst increases epigastric pain and perhaps vomiting 
sometimes occur from pressure upon the duodenum or stomach W ith large 
cysts of the upper pole pain in the chest and shoulders and a chronic cough 
have been recorded (Greenberg and Brodny 1934) The development 
sj mptoms may be abrupt for occasionally these cysts grow with great rapidity 
Urinary symptoms are uncommon but painless hiematuna sometimes occurs 
Rupture into the pelvis of the kidney has given rise to severe renal symptoms 
Leakage into the penrenal tissues has also been recorded (Block 1032) 

Diagnosis — A certain diagnosis of a renal cyst is not easily made apart 
from its identification at operation Occasionally the patient notices the 
swelling and a large abdominal cyst of uncertain origin is then recognized 
but when the cyst is of moderate size examination usually reveals only an 
enlargement of a kidney which is painless smooth and moves on respiration 
A cyst of the lower pole is more easily appreciated as a localized enlargement 
of the kidney but cannot necessarily be differentiated by abdominal exanuna 
tion from other tumours of the kidnev Examination of the urine is not helpful 
unless an attack of hsematuna draws attention to the urinary tract and thereby 
leads to a full investigation Renal function tests are normal 

Rvdiologv in these cases often demonstrates a renal abnormality but 
rarely decides its nature The kidney may be seen to be enlarged or it may 
e pushed downwards or downwards and forwards displacing the colon If 
the wall ol the cyst has undergone the rare change of calcification this will be 
obvious and even without this in a few instances the shadow of the outline 
ol the cyst can he distinguished from the relatively more dense renal shadow 
scent ing pyelography or excretion urography may give normal appearances 
u more often the calyces close to the cysts are pushed aside and peiliaps 
compressed or even obliterated The renal pelvis itself may be nofmal or 
somewhat dilated or distorted by contact with the cyst and If this is of con 
sidcrable size marked displacement of both the pelvis and ureter may occur 
1 owev er it is not usually practicable by radiology to differentiate a cyst from 
a sohd rena tumour when abdominal examination has already faded to do 
so houg i Her st and \ ynalek (1931) record six successes In cases in which 
icrc is a strong probability that an enlargement of the kidney is due to a 
«st i \pIomtion uith an aspirating needle through the loin has been used 
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in one rase withdrew 1 200 c c of fluid wd replaced this urtl, m Anfero 
1 osterior and lateral radiograms combined nith an ascendinj; pyclo-ram then 
demonstrated the exact nature of the disease 

Treatment— If the kidney has been destroyed by the enlargement of the 
e>st or it renal infection is pro ent then nephrectomy is the operation of 
elioice In a good many cases honor er the cyst can be excised Often it is 
not possible to perform a clem enucleation from the kidney as there is no line 
of cleax age the cyst nail next to the kidney being intimately blended with 
the latter In such instances the cyst may be emptied and cut an ay and that 
part of the nail nluch remains attached to the kidney then destroyed by 
diathermy It is better honey er to excise it with a scalpel or a diathermy 
knife The gap left in the kidney is entirely or partly closed by sutures and 
this is made easier if strips of muscle are hid ov er the outer surface of the 
kidney to present the sutures cutting through its substance The kidney bed 
should he drained There is always a risk of renal fistula if the excision has 
been extensive In a case of an enormous tumour of the kidney probably 
a solitm cyst from which more than 25 pints of fluid were withdrawn Rock 
Carling (10 14) after as much as possible of the cyst hid been excised treated 
the remainder b\ marsupialization a renal fistula recurred at intern als Fish 
in two cases which he considered unsuitable for operation injected o0 per 
cent dextrose solution into the cyst after the bulk of the contained serous 
fluid had bten aspirated and this had the effect of sclerosing the wall of the 
cast \spiration was repeated after a fevy days Exploration with a needle 
in one case six months later in another case three years later found no fluid 
The patients were free of pain and considered to be cured 


POLYCYSTIC DISEASE OF THE KIDNEYS 
(COXOEMTAL CySTIC KIDNEYS POLV CYSTOMA) 

Polycystic disease of the kidneys is an hereditary congemtal condition 
sometimes attaining to an advanced state in the feetus but often compatible 
with life up to middle age The recognition of the disease is never easy m its 
earlier stages Death is usually due to uremia Surgical treatment should 
be reserved for a small group of cases and should be employed with much 
caution 

Pathology— The solid tissue of the kidney is destroyed and replaced by 
misses of cysts winch do not communicate with the collecting system of the 
Kidney These \ iry from \ ery minute proportions to the size of a grape the 
whole of the cortex and medulla are affected so that the I ldney has a sponge 
like appearance The renal pelvis and calyces remain though they become 
distorted The pejus is often compressed but it is sometimes dilated The 
calyces are narrowed and greatly elongated Though the normal renal con 
formation is more or less preserved the surface of the organ is made irregular 
in the cy sts w hich protrude from it Such kidneys are sometimes of almost 
normal size but are more often enlarged and measure eight inches or very much 
more in length and may weigh many pounds Often one kidney is much larger 
than the other Sometimes though rarely only one kidney is affected 
(cited by Bunker 1904) found 16 cases of unilateral polycy s>tic disease in JO w 
autopsies Inthe earlier stages some portion of solid renal tissue is still usible 
to the naked eye between the cysts but as these develop the kidney substance 
becomes more and more compressed until so little of it remains that the organ 
appears to be composed entirely of cysts The microscope however shows 



106 


TEXTBOOK OP GENITO-URINARY SURGERY 


that glomeruli and tubules remain in the fibrous tissue septa, though they are 
compressed or distended and often atrophied The cysts are lined by simple 
cubical or flattened epithelium, which occasionally proliferates into the cysts 
as minute papillae In some cysts the epithelium is destroyed and the wall is 
composed of fibrous tissue The cysts contain a pale fluid in which small 
amounts of albumen, of urea and urinary salts and occasionally of cholesterm, 
are present When hemorrhage has occurred such kidneys are sometimes 
faintly red from the presence of recent blood in the cysts, but more often their 
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85 cases that rcqS tV ^ (1 ?, 34 > &und 5 out of 

Polycystic renal disease ^is R nmpt ^ &re usua ^ composed of phosphates 
m the liver, the ducts beintr A,\«* j S ac ( ?°F 1 P anie d by the presence of cysts 
kidneys should be exammed Wn If th f e are found a * laparotomy the 
Cjsts are occasionally also present mfh« exten sive procedure is undertaken 
piesia with hypertrophy of St? the pancreas and other organs Hyper- 
In 74 cases recorded by Schacht noil wf* 1 accom P an,es polycystic disease 
cent Cooke (1936) records a f .aL ( if 31) , hyp ! rtension was present m 75 per 
infantilism Ten days before cWfR rena l disease associated with 

urine Other congenital anomS? the blood urea was 700 m S 100 c c of 
palate or club foot Inflammatl™ 7 oc easionally associated, such as cleft 
renal disease, small amounts of miId degree I s common hi polycystic 

however, that organisms are Cjf 1118 ?, resen !‘ in the urine It is less often 
Sometimes such infection can KoVT ° r j at , the u " ne ls obviously septic 
described as being localized m L Pr ° 7ed to , be unilateral > and it has been 
occurred as a complication of of c ^ sts Penn ephric abscess has 

tne section of a cystic kidney Death is 
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oTof 98 m ‘ZT'Z, SlCb r (1905) f0 ™‘ 1 * l “‘ 50 cases heA dKd ° f » 
out of 98 in -n hick post mortem examinations had been made Kuster (190*1 

gives a table showing the ages at which death from all causes occurred in 
-o'J cases — 


Stillborn or dying shortly after birth 
Died in first year 
1 to 5 years 


5 

10 

10 

20 

20 

30 

30 

40 

40 

50 

oO 

60 

60 

70 

70 

SO 

80 

90 


59 

10 

6 

1 

4 


53 

41 

10 

6 

3 


The incidence m the newborn and the fact that subsequently very few 
cases occur until after twenty years is well seen 

/Etiology — This is uncertain Virchow believed that inflammation and 
interstitial otergrowth of fibrous tissue compressed the tubules and that 
they subsequently became dilated Other theories are that there is a failure 
of union between some of the tubules and their glomeruli or one or other 
of these units is present in excess and subsequently becomes dilated \nother 
explanation is that portions of the primitive mesonephros persist and mingle 
w ith the metanephric structures 

Heredity — -The condition is hereditary and either sex may transmit the 
abnormality Cairns (1925) studied a family in which eight members and 
perhaps more were affected in three generations and Fuller (1929) followed 
the disease through four generations It is obvious that in many instances 
on account of the late onset of signs and symptoms the patient will have 
married before being made aware of this risk to the offspring 

Sex — It is often stated that the disease is equally common to either sex 
Willan (1928) however in a series of 22 cases found the condition slightly 
more common in the female 13 against 9 males 

Symptoms and Signs — The patient may live and die w ithout show ing any 
evidence of the disease This is evidenced from post mortem findings also 
Walters and Braasch m describing 85 cases operated upon include 11 in which 
the condition was only recognized when laparotomy was performed for some 
other condition Diagnosis would have involved complete investigations of 
the urinary tract to which there were no leading symptoms It is usuafiy 
not until the patient reaches an age of between 30 and 60 years that the disease 
becomes apparent and occasionally old age is attained without symptoms 
Sieber in a series of 244 cases found that only 18 survived to the age of 60 
Oppenheimer (1934) gives the ages of 59 eases in which a diagnosis was 


1 to 

9 

10 

19 

20 

29 

30 

39 

40 

49 

50 

59 

60 

69 
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n-'-m-m-nu - j ■ , ' 1 " However lie also found records of 

29 cases in which the disease was present 
between the ages of 2 and 20 years 
Clearly therefore the condition in a 
J ' sta ge sufficiently advanced to be recog 

5 t mzed is not unknown m youth though 

* thls 18 rare By the time the condition 

y * 13 efficiently advanced for a diagnosis 

J- f to be made the expectation of life is 

t f ' ; short lf uraemia exists m other patients 

J, it may be five or ten jears The com 

f ? \ monest initial symptom is pain m the 

\r { J om 0ft en tins is a dull ache Some 

M V | £ “J 11 ® 8 lfc occurs as a renal colic In 

/ * i Willans series of 22 cases 5 had renal 

« c °bc ^ bad less severe pain The pain 
* “ considered to be due either to the 

. drag of the heavy kidney upon its pedicle 
0 F t0 tension within the cysts Hiemor 
F »0 *51 rha s e in to the cysts may make this pain 

b n ht r e rai e noi!, P v,t^ g ^ m of r s u k dne y 'n ?? vere and the passage of clots though 
I&T I d i£S. c ZV ged 41 Slh Unc p ommon ma y be another cause 
oi cone lain is sometimes experienced 

none or it maj onlv occur at a later « w the d,sease but often there 1S 

and terminal anuria is common and whfn Ulnal FAILUR E leading to urarnna 
symptoms are present a full investigation 

if the patient will nowadays establish a 

certain diagnosis Uraemia is increased 

if infection supervenes It is usuallv of 1BHBPE ' ' j 

esse The ~L ,S ° f P°Wst.c d,s j. - 

tenon, good healtf n " eU ““ , X 

for l,fc manran'S Tnd LerT t a “ epted ' / 

-l«i ork throngl/m ™ Vel / 

mptom, the presence of an !»„ the, ° t / 

Tt MOOR is tile sign by nlnch a d ° MIN ' L I 
IS most often establish*,! “ h ? dl , a g n osis * / 
both kidneys 5V 

— r- 

( > w, so ... 7o l ;s ,o cc n r„?\i ik - ?srsf, pyelogrum of the left side in 
1 ccnt of ^ 
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\ kites u Inch i, enlarged by poly ej she disease is felt as a painless mobile renal 
tumour and one uhicli may lie unduly Ion in the abdomen especially if it is 
on the right side '.ot infrequently the irregularities produced 
cysts can be rceO"mzed The malt is usually abundant though there are 
sonmti, nee periods” ,n uhieh the yolume is greatly diminished The specific 
Cray ity is about 1010 or less and a trace of albumen may be present urea and 



,„ h afeyy days and perhaps ideas not £ 

be sufficiently abundant to lead ^hemtent a cause of much anxiety 
’Md^-nd -metrmes Mt ^ £*» , f inf „c t ,on superyenes or uhen c.o 

rf, ££££££- aspects of this hay e already been mention^ .buthie 

most 'accurate method is feeble ascending Jiycjo 
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but are often not dilated The course of the ureter may be displaced inwards 
in its upper part by the protruding loner pole of the kidney Sometimes, 
hon ever the pyelographic appearances resemble those produced bj a neo- 
plasm Renal function tests should be carefully studied The blood urea 
may be normal but even a slight elevation m this figure is important, and if 
it is abo\e 50 mg per 100 c c of blood there may be only just enough renal 
tissue in function to avoid uraemia Urea concentration tests even in an early 
stage of the disease rarely show more than 2 or 2 5 per cent and often only 
1 5 per cent The excretion of indigo-carmine observed through the cystoscope 
is another sensitive test m these cases Delay in the appearance of the dye and 
persistent faintness of colour m the effluxes will be observed before there are any 
obi ious signs of renal failure Phenol sulphone phthalem and urea clearance 
tests ate also useful 

Treatment — In the majority of cases there is nothing to be done Surgical 
measures ha\e, however, been employed with success to treat pain bleeding 
or infection Pain due to tension within the cyst can sometimes be relieved 
by Rovsing s operation The kidney is exposed, usually through the loin, and 
many of the cysts the largest ones m particular, are punctured and then allowed 
to drain into the perinephric tissue Some of them may be excised Since 
the cysts extend throughout the kidney, such treatment is inevitably mconi 
plete Moreover, the surgeon must not attempt too much for there are obvious 
risks of introducing infection into a degenerate organ or spreading it if it already 
exists and also of precipitating uraemia Nephrectomy has been performed 
for severe infection combined with cystic degeneration when the opposite 
kidney is considered to be normal, but clearly there must always be uncer- 
tainty that disease is not already present m an early form That surgery has 
occasionally a place in the treatment of this disease is shown from the following 
figures Walters and Braasch describe the results in 85 cases submitted to 
surgical treatment The Rovsing operation was done for pain and nephrec- 
tomy for advanced infection including 5 cases with calculi and 3 with 
malignant disease 


Table I 

Rovsing Operation and Removal of Cists 



Patients 

Deaths in 
Hospital 

Ilo\ sing operation 

Removal or enucleation of cysts 

24 

5 

Per Cent 

16 6 

Total 

SurMVD .1 operation— 2o cases 

2<) 

13 8 

Patients now living 

Less than 3 jents 

13 


8 to 21 years 

11 

7 

1 

2 

1 


Patients now dead. 

| Lived more than 10 tears 

Lived fl to 10 joms 
| I lied 3 to 5 jenrs 

I lied lens than 3 tears 

Not traced 

1 




CI'STS OP THE K I D X E Y 

Table II 

Results jollowino Primary Nephrectomy tor Policistic 
IvrDiEl (TWENTY-EIGHT CASES) 



MeJtzer (1020) submitted a questionnaire to members of the American 
Urological Society to which answers were received concerning the results of 
operation in 111 cases with unilateral surgical symptoms Nephrectomy was 
performed in 50 cases, Rovsing’s operation in 31 and lesser operations m the 
remainder. The results were as follows — 

4 patients ali\c for 48 hours 
24 „ „ ,, 3 daj s to G months 

20 „ „ „ G months to 2 years 

44 „ „ ,, 2 years to 8 j ears 

3 „ „ „ 9 years 

i „ n „ 

1 „ „ „ 12 „ 

1 „ » » 13 „ 

3 ». » H „ 

1 „ » „ 15 „ 

10 patients not followed up 

R Ooier Ward. 
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CHAPTER XI 

NEW GROWTHS OF THE KIDNEY AND URETER 
PARANEPHRIC CROWTHS SUPRARENAL GROWTHS 

The™' 7#“ « 
arising m the renal tissue ™„i ^ Vls , ^ ie majority of tumours 

o them is difficult owing to the "fact th-ItTfi "t charactcr 1,114 classification 
neither their histogeneses nor them hSoC,™l° gl l' ts at P rcse " 4 *8™ upon 
how ever to olassif/them as innoceT or'tfc’t * " “ arf ‘" 

Renal parencii\ ma 

Innocent tumours — adenoma 
fibroma 
angioma 

Vahgnmt tumours-hZ^phromu 

alveolar carcinoma 

Renal e EL v IS _ ™hcyonaI adenocarcinoma 

Innocent tumours — papilloma 
Malignant <«nio« ra _pap,|l ary carcinoma 

squamous celled carcinoma 


TUM0URS 0F T "E renal parenchyma 

cortt mK01I ti Ti ai ^ S ° c CAsu>na^h^ STm ^,f“ ldom F™ rise to symptoms 
adenomatT y f '“‘W 8 a «ected by W h ,' 10d S ,eS “ tha renal 
Whmh 4 , contain small cystic cavitT l ] na P hntls Sometimes these 

-- ‘tx st m sad 


== 

to sare life* 0 ‘ ™ atur,a 111 young aduT asTo demandTeph* £™ g nSe , t0 
Malignant tumours-U „h nephrectomr in order 

m r °the bodv he A lt,d r J M tl,e «'S r of a TliST"' f nal gro " t6s 14 18 oal J 
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u ^ "ere originally described 
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j>3 Grawitr m 1M* ««. cncup-udul tumours of the cortical portion of the 
IvKlnct trn\ er*cd In •w'ptn and having a cellular arrangement resembling 
adrenal tissue and arising from islets of adrenal tissue remaining in the reml 
cortex in the process of dev eloj muit from the Wolffian ridge Lubarsch 
ami Birch Hirschfcld supported this view but it was disputed by Sudeek 
mm b% Stocrh who showed that these tumours had a papdlarv structure 
which is absent in adrenal growths Wright supported the papdlarv forma 
lion of renal tumours and lool oil upon this formation as a constant feature 
of growths arising m the renal cortex 

Doubt has been expressed ns to whcthei aberrant islets of suprarenal 
ti sue are actually found under the renal capsule but Shaw Dunn and Ewing 
defmitelv state that thc\ do exist Robertson Ogilvic states lus opinion that 
h\ pernephromnta are of renal origin and are not derived from adrenal rests 
wluM MneCnllum » melined to favour the Grauitz view of origin from adrenal - 
re^ts Shaw Dunn (1011) suggests that hj pomephrormta may arise from 
evstie adenomata m the renal cortex 


N cehoEon ( I ‘)22) in an important paper on the genesis of hypernephromata 
states that tiiev ari'-e in the renal epithelium and that no hypernephroma 
has been recorded in which an origin m suprarenal tissue as assumed by 
(■raw itr has been proved 1 wing (11)40) states that these tumours arise in the 
renal epithelium and divides them into papdlarv and alveolar carcinomata 
reserving the term hv pemephroma for the rare tumours arising from adrenal 
rests Hawkslcv and iNeneomb however liave shown that the papillary and 
nheohr ty pes described bv h w mg are often both present in the same tumour 

Newcomb in lOlfi showed that kidneys frequently contain small adeno- 
mata 1,172 consecutive autopsies yielding 147 of these tumours Their 
structure is mostly tint of papillary cystndenomnta but there are also large 
char celts containing glycogen closely resembling the vacuolated cells of the 
C»ravut7 tumour His opinion is that malignant renal tumours arise from 
these adenomata that thev arc of renal origin and that no proof exists that 
they are of ndrcnnl origin 

1 ucki (1040) adduces the following reasons against the adrenal origin of 
hv jiernephroninta — 

1 The clear appearance of the cells of the adrenal cortex is due to the 

dissolv ing out of lipoids m the course of preparation that of hyper 
nephroma is due to the dissolving out of glycogen 

2 Adrenal rests v erv seldom produce hypernephromata in other organs 

3 Adrenal tumours give rise to marked endocrine disturbance such as 

hirsutism hypernephromata do not 

4 Oorticin is easih abstracted from adrenal tumours there is none in 

hy pernephromata 

o It would be strange for the most common tumour of the kidney to 
arise from something which is not normally present 


American pathologists incline to the view that there are) two forms of 
hypernephroma both arising from papillary cystadenomata One form 
remains as an en capsuled tumour for months or years and then may take 
on malignant characteristics while the other form rapidly invades the kidney 
and adjacent structures They point out the peat similarity of the histological 
features of the two forms and the great difficulty in differentiating them umess 
thev have given rise to metastases Bell states that in 20 000 autopsies 14J 
tumours were found Of these 65 measured less than 5 cm m diameter a no 
only 5 showed metastases whereas in 84 which were larger than j cm in 



114 


TEXTBOOK Or GEJflfO URIN\R\ SURGE It* 


diameter no fewer than 06 showed metastases although the histology of the 
two groups was similar Kozoll and Kirshbaum (1940) in a study of 77 renal 
tumours think that the benign tumours become malignant and would classify 
them as benign only when no metastases are found Crce\y (1931) quotes 

but tumour of 3 cm m d,araoter " hlch ”*** 

m H may ° CCUr m u n} ‘ nH of tl,e kldne y At firat rounded 

in shape they gradually compress the renal tissue as they increase in size, 
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so that in some ca <«»<3 y ’ 

Tht?™ot^ y r ade ^ byv ‘^^hlXT snIed , whereas m othe « the 

and b\ eradnaf^ **° rm a l° ca hzed rounded hull* &ny ,? ear ^ ne °f demarcation 

or renaif^l^ ^ 



GROWTHS OF THE KIDS.E1 AND UBETER llo 

On section the growth presents a fairly characteristic macroscopic appear 
anco (big 54) It is often surrounded by an apparent capsule of condensed 
renal tissue from w Inch fibrous septa of a grej isli colour piss into the tumour 
mass rho surface shows yellow areas of haemorrhage and necrosis Some 
times semi transparent areas of mucoid degeneration are preesnt In the 
more rapid!} growing tumours there is no apparent capsule the tumour cells 
direct!} infiltrating the surrounding renal tissue 

On microscopic section the tumour cells appear as large clear polyhedral 
or cubical cells with small deep!} staining nuclei The cjtoplasm is \acuo 
lated from the presence of glycogen The cellular arrangement varies con 
siderabl} the cells being sometimes grouped m solid trabecula? or in alveoli 
and sometimes in acinar or papilliferous formation These various types may 
be found m different parts of the same tumour 

Whilst so much uncertainty exists as to the true origin of these growths 
it is perhaps advisable to include them under the generic term of hj per 
nephroma and look upon them as malignant It must be admitted that from 
a clinical aspect they differ widely in their virulence and metastatic spread 
some remaining localized to the kidney and semi encapsuled for months or 
tears whilst others rapid!} infiltrate the renal tissue and give rise to early 
met istases 

Alveolar carcinoma — This is a relatively rare tumour occurring as a 
hard solid wlute mass infiltrating the kidney and not showing the areas of 
hemorrhage or necrosis so common in a hypernephroma Histological!} the 
cells do not show the large clear cytoplasm loaded with granules of glycogen 
but form a solid mass with little cellular differentiation 

Embrxomc adenocarcinovia (W ilms s tuviour) is a special form of renal 
tumour which is seen most frequently in children under the age of 5 }ears 
though ver> exceptionally m adults It forms a rapidly growing highly 
malignant tumour of which the first sign noticed by the child s parent or 
nurse is an increase in the size of the abdomen together w ith ana-mia lassitude 
and loss of w eight 

There has been much discussion as to the pathogenesis of these tumours 
the true nature of which still remains m doubt They were at first thought 
to arise in remnants of the Wolffian body but were stated by Wilms to 
originate from primitive undifferentiated mesodermal tissue from which tie 
various elements of the mixed tumour might anse by metaplasia Ewing 
considers that they arise from the renal blastema and attributes a prominent 
part in their pathology to metaplasia 

Microscopically the tumours show a smooth surface apparently enclosed 
in a capsule of condensed renal tissue without definite infiltration The cut 
surface is vvhite or pink in colour and mostly uniform but there may be areas 
of necrosis or staining from hemorrhage Microscopically the section shows 
loose connective tissue containing epithelial cells arranged in tubules or acini 
with oval or spindle cells like those of fibrosarcoma There may also be 
unstnped or striped muscle elements (Fig 55) together with islets of fat or 
cartilage 

Symptoms and signs — There is progressive enlargement of the abdomen from 
an increasing tumour of one side which may reach such proportions as to fill 
the whole abdomen At first the tumour is mobile on respiration but it is 
seldom that a case is seen m an ear!} stage The surface is smooth or only 
slightly bossed and firm m consistence Urinary sy mptoms are ver} slight 
and in contradistinction to other malignant tumours of the kidney hvmatuna 
is exceptional There mi} be aching pain pyrexia with progressive anamia 
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loss of weight and dyspnoea from pressure on the diaphragm Metastases 
may be found in the pen aortic lymph glands or in the lungs 

Diaqnosis — An increasing tumour m the loin in a child should arouse 
suspicion of Wilms s adenocarcinoma of the kidney, though a similar mass 
might be formed by a retroperitoneal sarcoma The diagnosis between these 
conditions is based on pyelographic differences With a renal tumour there 
are marked changes and deformity in the outline of the renal pelvis and calyces, 
whereas in the case of a retroperitoneal tumour, the kidney may be displaced 
without much deformity of the renal pelvis 

Treatment — The removal of a large Wilms’s tumour in a young child 11 
always a severe operation and the great majority of patients die within a 
year of the operation from recurrence of the disease, cither locally , in the 
abdomen or in the thorax Kretschmer (1938) tabulated twenty-four cases, 
only two of the patients being alive after three and a half years, and another 
after two and a half years Priestley and Schulte (1942), in a tabic produced 
from the Mayo Clinic, report six patients alive and well out of thirty -nine 
upon whom nephrectomy was performed five or more years previously 

It has been recently shown that Wilms’s tumour is actively radio sensitive, 
and in many cases a full course of deep X-ray therapy has reduced the size 
of the tumour very considerably, and has rendered nephrectomy a much 
simpler operation , in fact, the reduction m size of the mass by X-rays has 
been urged, as a diagnostic test for Wilms s tumour Howevei, this test is not 
a certain one, for some tumours have not reacted under treatment Nor can 
X-ray therapy alone be regarded as adequate treatment for a Wilms’s tumour, 
since it is usual to find viable tumour tissue still present when nephrectomy 
has been carried out after irradiation It seems probable that, w hereas some 
of the mixed tissue cells in the tumour may be very radio sensitive, other 
parts may be radio resistant and progress in spite of treatment It may be 
argued that, during the lapse of the four to six w eeks necessary for an efficient 
course of X ray therapy, distant metastases may occur, and that the treat- 
ment may cause malaise but when diminution in size is obtained, there is 
no doubt that the subsequent nephrectomy is easier and safer From figures 
recently produced it seems that the best results in these cases are obtained by 
the threefold course of pre operative irradiation nephrectomy when definite 
decrease in size has been achieved and prolonged post operative X-ray therapy 


MODE OF SPREAD 

Hypernephromata are prone to spread along the veins to the main renal 
vein from which small emboli of cells may reach the inferior vena cava and 
thence the lungs Direct infiltration of the growth may occur through the 
capsule to the perinephric tissues peritoneum intestine, In er or diaphragm 
whilst the lymphatic glands around the renal \ essels and aorta may be inv oh ed 
Metastases from renal grow ths are common in the long bones and in those 
ot the skull Metastases occasionally occur before there has been any symptom 
referable to the kidney , thus pathological fracture of a bone, or enlargement 
of the supraclavicular or axillary glands may be due to metastases from 
a quite small hypernephroma 


SYMPTOMS AND SIGNS 


The cardinal symptoms of a renal growth are hiematuna, tumour and pam 
Hfflmatuna is the most common symptom and in the majority of cases 
first attracts the patient s attention It is present in 00 per cent ot all cases, 
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is usually fairly profuse and sudden in its onset and is often related to exercise 
or strain It may last a few days and return after a varying interval it being 
usually the recurrence of bleeding that persuades the patient to seek advice 
In one exceptional case under my care the patient had had recurrent attacks 
of fairly profuse hsemafcuria from a renal growth for se\eral years before 
nephrectomy, which was performed at the age of 63, and which the patient 
survived for thirteen years Haematuna occurs in all forms of renal grow th, 
but it is exceptional m the embryonic adenocarcinoma (Wilms’s tumour) of 


umiuicu . 

The sey enty of the bleeding bears no relation to the size of the grow th, 
for quite small tumours w hich have involved the renal calyces or pell is may 
cause profuse haemorrhage, whereas comparatively large tumours may be 
accompanied by only slight bleeding The haematuna may be painless but, 
if there is much bleeding, clots may be found m the renal pelvis or in the ureter, 
giving rise to typical renal or ureteric colic m their passage to the bladder 
The clots may be elongated or worm-like suggesting their formation in the 
ureter The bleeding may be so profuse that the bladder becomes filled with 
clot dysuna or retention of urine resulting 

Pain is present in many cases It may take the form of ureteric colic, due 
to the passage of blood clot along the ureter, or be caused by clot in the bladder, 
with increased desire to micturate Pain m the lom may be due to increased 
tension in the tumour from the occurrence of hemorrhage into its substance, 


or to extension of the growth into the perinephric tissues In ady anced cases 
pain may be caused by pressure on, or direct invasion of, a nerve root by a 
xertebral metastasis 


A tumour may be palpable and in children may be the first and only 
symptom of a renal growth There is a rounded mass that can be grasped 
bimanually and felt to descend on deep inspiration The colon is usually 
in front of the tumour, can sometimes be rolled on its surface, and gi\es a 
resonant note on percussion A tumour of the upper pole of the kidney may 
not be palpable, but m such a case the lower pole of the kidney can sometimes 
be felt to descend to more than the usual extent on deep inspiration In two 
cases under the w nter s care a tumour in the upper pole of the right kidney 
pushed the liver forwards and downwards about a transverse axis, so that the 
anterior edge of the liver descended well below the costal margin and pre\ ented 
palpation of the enlarged kidney Impaired mobility of a renal tumour on 
forced inspiration suggesting as it does the occurrence of perinephric infiltra- 
tion is a bad prognostic sign 

The urine Apart from blood, albumen and casts may' be present and are 
domed from the area of nephritis surrounding the growth Pus is usually 
absent except in those rare cases in which a calculus also is present 

Varicocele has been stated to be frequently present, but this is not so 
A x aricoceie in a man of oxer 50 years is a suspicious feature, and may be 
due to the pressure of a growth or enlarged gland on the spermatic vein 
ouch a \ aricoceie docs not disappear on recumbency 


The combination of h'omatuna, localized lumbar pain, and tumour pal- 
pable m the renal area should form fairly conclusix e evidence of a new grow th 
in the kidney It is not uncommon, howexer, for a patient to present himself 
when haematuna is the only feature Intermittent painless hwmatuna may 
he due to a xes.eal or to a renal growth, and it cannot be too strongly urged 
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tlmt every case of h-emitnna should be completely investigated to discoier 
the source of the bleeding Cystoscopy should be undertaken even in the 
pre cnee of lixmatuna Should the bleeding be renal in origin vesical irnga 
tion will soon produce a clear medium when blood will be seen emitted from 
a ureteric orifice the source of the bleeding being thus immediate!) localized 
On the other hand should the bleeding arise from a vesical growth or from 
an enlarged prostate careful irrigation with a solution of silver nitrate (1 in 
4 0(10) will usually produce a medium clear enough for diagnostic purposes 
In a few cases in winch h'ematuria has been accompanied by lumbar pain 
c\stoscop\ lias proved the presence of a vesical growth obstructing one ureteric 
orifice and causing pam from renal distension 

In those cases in which hamiaturia is not present but in which a renaJ 
growth is suspected cjstoscopy maj give no information as the bladder wall 
is normal and clear urine may be seen coming from each ureteric orifice In 
such a case an intravenous injection of 10 or 12 c c of a 0 4 per cent solution 
of indigo carmine is given and the time elapsing before colouration of the 
urine from each ureteric orifice noted In a normally functioning kidney this 
colour should be seen within seven minutes rapidly deepening m intensity to 
a dark blue Delay in the tune of appearance or failure to deepen rapidly 
in colour is evidence of renal dysfunction Segregation of the urme from each . 
kidnev by ureteric catheterization may show a diminished urea content on ' 
the affected side These tests should be carried out not only to confirm sus 
picion pointing to a particular kidney but also to prove the functional capacity 
of the opposite kidney No reliance can be placed on the presence of blood in 
the urine collected by a ureteric catheter as bleeding may be due to instru 
mental trauma 

The palpation of a renal tumour may not be easy especially in a stout or 
muscular patient With a tumour in the upper renal pole the kidney may 
be palpable on bimanual examination during deep inspiration the lower pole 
occupying a lower level than usual owing to its being pushed down by the 
growth 4s already stated a growth of the upper pole of the right kidney 
mav displace the liver downwards and forwaids thus preventing palpation of 
the enlarged I ldney 4 tumour of the lower pole may be felt as a rounded 
swelling smooth or slightly bos&ed on the surface and moving with the kidney 
on deep inspiration 4s the growth extends it tends to infiltrate the pen 
nenhric tissues and adhere to adjacent structures becoming consequently 
less movable This diminished mobility should be looked upon as a bad 


Renal tumours may attain considerable size especially in the case of the 
emftrt .?/ M wj And djSesenhz) diagnosis will be necessary 
between those on the left =ide and splenic or gastric tumours and between 
those on either side and growths in the liver colon or retroperitoneal tissues 
Palpation of both sides should be carried out to exclude the possibility of poly 
cjstie disease in which both kidneys are usually enlarged though one may be 
larger than the other _ , 

Radiography may plav an important part m the diagnosis of a renal 
’ tumour A plain film may show enlargement of the kidney whose outline 
presents a localized rounded irregularity In a few cases one may see areas 
of increased density due to calcification within the tumour (Fig 56) 

More information may be obtained by pyelography An intravenous 
v injection of uroselectan or pyelectan may show some irregularity in the out 
line of the. renal pelvis or calyces but it is frequently necessary to “mflrm 
, these Anilines by ascending pyelography On mg to the considerable variations 
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that occur depending on the position and size of the tumour there is no pjelo 
graphic pattern distinctive of a renal growth In an early polar growth the 
calyces are at first elongated and narrowed and the cup like minor calyces 
obliterated Occasionally there are localized dilatations of the calyces \\ ith 
increasing size of the tumour the caljces may become obliterated (rig 57) 
and pressure on the renal pelvis may cause flattening or concavity of its 
outline Later on the deformity of the calyces and pelvis increases the 
latter often becoming considerably narrowed or obliterated (Fig 58) 
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the deformeiT calvceTof a'renaUnm^ of a polycystic kidney may resemble 
all the calyces are affe c tef and T « "'\ th P“>y>W disease usually 
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it to be palpable and enlarged ami tbS th 5 k, ' Inc y not only cause 
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In eases in which a tumour is present in the upper abdomen and in which 
other symptoms are indefinite difficulty may be found m making a diagnosis 
between a renal tumour and one of the spleen, colon, liver, or gall-bladder 
In such a case a normal p> elographic outline indicates that the tumour is 
not renal in origin In other cases pyelography may show that the kidney is 
displaced or rotated by some extrarenal tumour, such as a retroperitoneal 
sarcoma or a mass of secondary carcinomatous glands In such a case the 
actual deformity of the pehis and calyces is less than with a renal growth 

In every case m which a renal growth is suspected an X-raj examination 
of the thorax and skeleton should be made for metastatic deposits of growth 
before removal of the kidney is contemplated 


The occurrence of intermittent hamatuna proved by cystoscopy to be 
proceeding from one ureteric onSce coupled with pyelograplnc deformity of 
the renal pelvis or calyces arouses such strong suspicion of the presence of 
a renal neoplasm that operation ruth a view to complete removal of the kidney, 
m u e fatty t,ssue and lymph glands about the renil 

mnmal1v h ?n » V 00ntcm P ,ated In ma »y cases a tumour is not palpable, 
but th y sho,dA t mu f ular , P atlent ’ or "'«• a growth m the upper pole, 
but this should not contraindicate operation Before operation is decided 

growth U Tht actafp^JS ^7 ™P““ n 

the treatment remains fho ^ v* 1 ® tumour is of secondary importance, as 

substituted 110 P 6 bhdder ahmli als ° be or else diathermy 

profuse lMemSE^ r frSS°thJ ddated^thm b ? dlfficult ’ owin g to 

these growths It is therefore advisable mk’ , easiI >’ tom veir »s covering 
renal pedicle early in the operation 6 t0 contro . 1 the vessels of the 

by the lumbar approach m which add J hou S h man y growths can be removed 
or upward dislocation of the twelfth nh '™° na room 1S obtainable by resection 
operation by which means thp many surgeons prefer a transperitoneal 

metastases, and the f “"f a " d liver can be explored for 

effected, and thus much of the trntfhi^ 6 ^ ^ eidre mu ®h separation has been 
vented Earlyligatureof?L b n Sv^ ' eSOrae , and dangerous hemorrhage pre- 
tissue being forced into the vein Hu D a SO P revent small pieces of tumour 
renal vein should be defined % he ma , ni P uIatlons of removal The 
the ligature applied as close tn J , u ! 1 , ctl0n Wlt h the inferior vena cava, and 
with which a renal growth spreads mtlfth^ l P ° SSlble r fu Ving to the fr eq uenc y 
side particular care must bf iw£L 1 A he ,umen of the ve,n On the right 
duodenum, as injury to the latto* ™ , se P a ration of the mass from the 

It is often impossible to tell tSf “ a du ° denal fistula 
has been microscoped It should ctua l nature of a renal tumour until it 
including both hjpernephromata andS 6 ^ 61 ^ f however > that carcinomata, 
than pelvic tumours, which com™-.* ae a lveolar forms, are far more frequent 
comprise only 7 per cent of all renal growths 
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papillomata should be rcgaidel as possessing a largo measure of potential 
malignancy 

•\nother form of i ulignant grow th arising in the renal pelv is is the squamous 
celled epithelioma It has been stated to anse in leucoplal ic patches in tl e 
pehic muco a remaining from old standing infections and has been found in 
association ith renal ealculu but it 1 uncertain w hether the calculus precedes 
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NEW GROWTHS OF THE URETER 

nswnati^tl^apflun'S^u^rtl? 11 ^? ™ r0 Tll0 J m V Eo present in 
tions or ns the result of some P ch 18 oithens surfuco unplanta 

been discussed m dealing vuth Ti™ l°a. “ tl0 ° glcal factor Tins question lias 
oier arise primarily , n U 10 ureter 1 “ m ™rs Urotcnc grot tbs may lion 
grou thin a neighbouring or„aJ or ,, sc , s I ,r ?'! d to 11 fro m some advanced 
It IS pro] oseil to deal hero Snlv , ,tl, 1 w Waddcr , Prostate or uterine eeri l\ 
Improsctl inetl oils of iirolne. i P nmar y neoplasms of the ureter 
Urge proportion of cases reiortn7l , m ' est, B°tion doubtless account for the 

I rteil , n recent j eais Thu, u l„le Scott reporting 
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two cases in 1934 was able to collect only 59 others from the literature, by 
1938 Rusche and Bacon were able to collect 96 cases of malignant disease, 
and 40 of benign papillomatous tumours of the ureter Jn 1939 Foord and 
Ferner reported 6 cases and collected 139 others, 4 more were added by 
Stang and Hertzog in 1941 and m 1942 cases were reported by Moore and 
by Riches 

Like epithelial growths of the urinary bladder, these tumours present 
some difficulty in classification The majority are papillomatous in character 
(Figs 63 64 and 65) but a definite opinion as to malignancy can be gi\cn onl> 
after complete histological examination As in the bladder, any papillomatous 
tumour may show a gradual transition from innoccncy to malignancy Only 
when the covering transitional epithelium shows complete remilaritv of 
structure m all parts and when there is no infiltration of opithchal cells at 
the area of attachment, can an individual tumour be said to be innocent All 
papillomatous tumours of the urinary tract should bo looked upon ns potcnti- 
chan e Ignant ^ un e8S ontirel Y eradicated, may undergo carcinomatous 

.. tumOTra of the ureter may be of the papilbirj tape or nun occur 

in different «I tratln f ^“tnioiis carcinoma Tile proportion of inch t) pe \ anes 
lialin ? S of cases r Tms ’ " liereas Swift Joly (1933) states that, of 

Foord and F™» enc 101 Cre P a P‘ IIat 5’. of the 145 cases collected bj 

probable d some J,f th n t y 7 " er0 1 cla ? ,fi 1 ed as P a PlH“ry carcinomatn If, as is 
probable some of the tumours classified as infiltrating were in reaht\ the later 

glands - sw 

sarcoma hate befflTreportjed ' 'but ^ 'i* M r, ’ ,roma ’ ™yoma, neurofibroma and 
surgical curiosities P ' but are ve T and must bo looked upon as 

to STrmaT™ffl a „w of°” “ ^ g,res nse to »>«>Han.oal obstruction 
the canal becomes dilated whilst Uterthe™* 1 ?* 11 ? the P roxImal portion of 
evidence of back pressure FmVet Th rena " nd CalyCeS sh °" 

ureteric musculature leads to elonoatim^f llll! ' ] eased peristaltic action of tile 
which if the growth is situated °^ a pedunculated grow th a portion of 

ureteric orifice into the bladder and he** Ureter ’ may be Protruded through the 
expelled and retracted taS the T ° n C ‘ Vstosco Py> to b ® alternately 
In fact, m many cases the durm g ureteric systole and diastole 

Occasionally a ureteric growth mavTe re ^ cbed b Y thls observation 

to Lazarus this occurs m 15 ner »L* e accompanied by a calculus According 
calculus should be looked unnn ~ of cases, but it is doubtful whether the 
and infection above the growth at f 1 , ^ ca l factor, or as the result of stasis 
them m 23 out of 62 cases, whilst mf?** are " ot Sequent , Scott found 
■ wnust m 8 there was direct spread to othei organs 

SYMPTOMS and signs 

The prominent features are harni.t™ , , , 

haematuna is usually of the mite™ 2“^ pam and renal enlargement The 
obvious cause, lasting a short t yPf> appearing suddenly without 

me, and tending to occur more frequently 
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It irm be accompanied b> elongated rounded clots Blood is visible m the 
urine at some time m 70 per cent of cases Pain is a v ariable symptom there 
max be aching in the loin from distension of the renal pelxis or there ma> be 
more acute pain and colic from the passage of blood clots along the ureter 
In other cases pain has been described in the lumbosacral region or in the 
perineum such pain being probably due to metastases or to the extension of 
growth bexond the ureter \ tumour may be palpated in the loin owing to 
renal distension and occasionally a low ureteric grow th may be felt per rectum 
or per xaginani In later cases there may be progressixe loss of weight with 
im reaped frequencx and pain on micturition 


The diagnosis ma> be reached b> a combination of cystoscopy and X n> 
examination Routine cjstoscopy in a case of hsematuria will exclude a x esical 
lesion whilst blood ma> be seen coming from one ureteric orifice and m a 
proportion of cases a piece of growth may be seen to be extruded from the 
orifice sometimes showing backward and forward movement with each pen 
xtaltic contraction of the ureter (Figs 03 04 and 05) Care must be taken not 
) mistake a vesical tumour covering the ureteric orifice for an mtra uietenc 
growth There ma> be a change in the cfilux from the orifice the stream being 
Slow and forceless with a low placed tumour Intravenous pyelographv max 
verx occas.or.alI> show a dilatation of the ureter ending fairly abruptlv at the 
hnum mav , bo an lrre " u,ar fillm g defect in this area Ircquentl> 
k 1 1 Jil! n *° f i oxammatlon unsatisfactory as the function of the 
Mn« lnfnrmI*Jl ffC(rtod i S,dC il 8 S ° 1 , n lP a,rcd that poor excretion of dye occurs 
marked h'rmmJh b ° obta,ncd from the passage of a ureteric catheter for 
unwar ni wft ,na ^ T b ? P ,oduced " hen the growth ,s reached blood 
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are friquintlx accompanied bv Nomatous growths in the renal pelvis 
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NFW fBOWIHS OF THE KIDVBV 


\D rSETFE I >9 


TREATMENT 

The pre operative diagnosis between a benign and a mahgnan tumour 
of the ureter is practically impossible but the treatment of the two to lilitions 
is the same Where the opposite kidney has been proved to be of normil 
functional actu ity the operation of choice is a complete nephro ureterectomv 
together with the reseetion of a small area of the vesical wall lound the ureteric 
orifice This is best carried out extrapentoneally through two incisions h irst 
the kidney is exposed in the loin the renal v esse Is ligatured and divided the 
separated kidney and upper ureter tucked into the retroperitoneal spice and 
the lumbar wound closed \ second incision is then made m the iliac region 
the muscles divided and the peritoneum stripped from the pelvic will °The 
separated kidney is delivered from this incision the ureter traced down to the 
bladder, and the vesical resection carried out In cases in which it j* not 
deemed advisable to resect the terminal ureter the mucous lining of the 
latter should be thoroughly coagulated by diathermy to obviate the possibility 
of recurrence of growth 

In some cases such a radical procedure as described may not be justifiable 
owing to the patient s poor general condition or to the fact that the function 
of the opposite kidney is so impaired that nephrectomy would entad marked 
nsk In such cases the affected ureter might be removed first and the kidney 
on a later occasion or else a ureterostomy might be performed In exceptional 
cases the proximal end of the ureter may be reinserted into the bladder or 
diverted into the pelvic colon Hunter (I93o) reported a remarkable case in 
which he resected the lower half of a ureter affected by carcinoma and ligatured 
the divided ureter , the patient refused subsequent nephrectomy He lived 
for six years and then died from the perforation of a colloid carcinoma of the 
stomach The kidney was reduced to a hydronephrotic sac but there was no 
evidence of metastasis from the ureteric growth Owing to the frequency 
with which carcinoma of the ureter spreads to the regional lymphatic glands — 
according to Lazarus in 48 per cent of cases — a course of deep \ ray therapy 
should be given after the operation 

PROGNOSIS 

The prognosis after operation for growths of the ureter is distinctly poor 
Apart from an operative mortality of about 20 per cent few patients h\ e for 
more than two years death occurring from metastases in the glands liver 
lungs etc Of the sixty two cases reported by Scott in only two was there 
survival for more than five years Kraft (1922) reported the case of a patient 
well eleven years after operation and Crance and Knickerbocker (1924 1930) 
the case of a patient well eight y ears after the removal of a squamous celled 
carcinoma of the lower ureter Hunter s patient lived si\ years after resection 
of the ureter and Riches reported the case of a patient who lived for just 
over five years after nephro ureterectomy, although during this tune there 
were frequent vesical recurrences treated by perurethral diathermy 


NEW GROWTHS OF THE SUPRARENAL GLAND 

Neoplasms of the suprarenal gland may anse in either its cortical or medul 
larv portion The adrenal cortex m common with the testis and ovarv is 
derived from the mesoderm of the Wolffian ridge whilst the medulla is forme* J 
from elements which ultimately produce the sympathetic nervous system «J 
accordance with this double derivation the clinical svmptoms of suprarenal 
9 
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neoplasms differ largely according to their embryological origin Evidence 
shows that the cortical tissue is intimately connected with development and 
growth particularly of the sen organs whereas the medulla influences the 
regulation of blood pressure and probably acts in conjunction with other 
ductless glands especially the pituitary Clinically the symptoms associated 
with tumours of each part show alterations either of sexual characteristics 
or of the blood pressure 

Tumours of the suprarenal gland may be classified as 


1 Cortical tumours — ( a) adenoma 

(b) carcinoma 

2 Medullary tumours — ( a) chromaffin celled 

(6) nerve celled — neuroblastoma and ganglio- 
neuroma 


PATHOLOGY 

Cortical tumours — Although the suprarenal cortex is of mesodermal origin, 
tumours reproduce the structure of the gland, and are described as adenomata 
and carcinomata Adenomata are more common, but there seems to be a 
distinct tendency for them when present for some time, to assume malignant 
characters The} form rounded masses of yell on colour, and the cut surface 
shows areas of haemorrhage and necrosis very similar to those seen in renal 
hypernephromata They may increase to a considerable size, large enough 
to form a palpable swelling in the upper abdomen Microscopically the cells 
resemble those of the normal adrenal cortex, but their arrangement is atypical 
Medullary tumours are divisible into two types In the chromaffin-celled 
group the tumour may be encapsuled and benign, or may infiltrate as a mabg 
nant growth and give rise to metastases In both the innocent and malignant 
tumours an excess of adrenalin is secreted, and there are marked changes in 
the blood pressure In the other mam type of medullary neoplasm, the highly 
malignant neuroblastoma, which occurs most commonly in children, the 
growth is histologically found to consist of nerve cells of very immature form 
These tumours give rise to early metastases in fact, a secondary growth roaj 
be the first evidence of disease The In er may be much enlarged (Pepper 
1001), or secondary growths may appear about the orbit or the cranial bones 
(Hutchison, 1907) These tumours were previously looked upon as sarcomata, 
and it now seems probable that tumours described as retroperitoneal sarcomata 
vn children were really neuroblastomata 

Ganglioneuroma is a rare medullary tumour composed of ganglion cells 
which lie in groups separated by bundles of medullated and non medullated 
nerve fibres 

SYMPTOMS AND SIGNS 

Before considering the symptoms associated with a tumour of the adrenal 
gland it is necessary to consider the special tram of symptoms which may be 
produced by a neoplasm of the cortical and medullary portions separately 
Une ot the functions of adrenal cortical tissue is to preside over the sexual 
activities, and in a number of cases of tumour of the cortex the sexual character 
istics oi the individual become altered This is believed to be due to the excess 
oi hormones formed by the cortical cells, and is seen both in cases of tumour 
™» l! 30 'V th hyperplasia of the gland (Broster, Gardmer-Hill and Greenfield 
1932) these sexual changes, known as the “ adrenogenital syndrome,’ 
depend largely upon the age of the patient when the disease commences, the 
degree of endocrine activity , and the duration of the illness An adult man or 
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Romm maj show little change but in a male child with a cortical tumour 
there is precocious development puberty commencing early Hair grows on 
the face bod} , and pubic region the genitals become enlarged and the 1 oice 
deeper and there is marked muscular de\ elopment 

In the female child there is again precocious sexual development the 
pubic Inir grows menstruation maj occur early and the chtons becomes 
h} pertrophied In the }oung adult female there is a remarkable change 
towards male characteristics There is an increase of fat about the neck 
chest and abdomen hair appears on the upper hp and face and the pubic 
hair assumes the male distribution The clitoris hypertrophies and may m 
some cases show weak erection whilst the uterus and ovaries become atrophic 
and menstruation ceases Occasionally the blood pressure becomes raised 
According to Frank there may be excess of eestrogens m the unne with a negatn e 
pregnane} test especial!} with adrenal cortical carcinomata 

The constitutional s}mptoms of a tumour of the adrenal medulla are 
wholly different from those of a cortical tumour and are probably due to the 
passage of quantities of adrenalin into the blood stream There are attacks 
of paroxysmal hypertension brought on by slight physical or mental exertion 
when the blood pressure may be raised to 250 mm of mercury or more with 
tach}cirdia dyspnoea and headache Glycosuria may be present 

A tumour of the suprarenal gland may remain small and give rise to no 
palpable swelling although the adrenogenital syndrome maj become marked 
In other cases both benign and malignant tumours may attain considerable 
size and form a mass m the loin or subcostal areas displacing the hver or 
spleen \n \ ray examination may show the outline of the mass and the dome 
of the diaphragm maj be slightly raised \ banum meal examination may 
show the stomach pushed to the nght or the duodenum to the left by the 
mass and p}elograpby may show the kidney to be displaced downwards or 
rotated upon its axis without any apparent pressure effect upon the renal 
peh is or calyces In some ca«es \ ray examination after air insufflation 
into the loin has demonstrated the outline of a tumour but this form of exaimna 
tion is not without risk In any case of suspected suprarenal tumour search 
should be made for secondary deposits of growth in the bones chest and liver 

DIAGNOSIS 

The presence of a tumour in the upper abdomen accompanied by the 
adrenogenital syndrome or by parox} smal hypertension should arouse suspicion 
of an adrenal neoplasm but m many cases no tumour is palpable Clinical 
distinction between an innocent and a malignant tumour is impossible although 
obvious increase in size w ould suggest the latter Secondary deposits in the hver 
or cranial bones may be present especiall} in tbe neuroblastomata of children 
Other conditions besides adrenal tumour maj be accompanied by the 
adrenogenital syndrome Broster Gardmer Hill and Greenfield drew attention 
to the presence of the syndrome m cases of adrenal hyperplasia and state 
that where no tumour is palpable the diagnosis cannot be made except b} 
exploration of both suprarenal glands Again with Cushing s basophil adenoma 
of the anterior portion of the pituitary gland there may be hyper activity 
of the adrenal cortex together with changes m the sexual characteristics — 
overgrowth of tbe hair on the face etc but in pituitary tumours the clitoris 
is seldom enlarged as m suprarenal growths Further with Cushing s basopmi 
adenoma A. raj examination of the skull may show enlargement ol tne 
pituitary fossa there may be changes in the optic discs and hyperghc-emia 
may be present (Scholl) 



132 


TEXTBOOK OF GLNITO URINAPX SURGERY 

^me o\ man tumours (arrhenoblastomata) maj be accompanied by oxer 
prow th of the hair of the face and bod> and by a tendency tow ards mascuhmza 
ti°n » llt presence of a tumour in the lower abdomen or pelvis w ould suggest 
an o\arnn growth 

In tho e e-ises in "luoli a tumour accompanied by sexual changes is 
palpable in t ic subcostal region differential diagnosis from splenic renal 
™L 0r , ta l " tumours "ill usually be made by X ray examination 
a Smnort ’ f' ' "V”* Pjelography or cholecystography But in 

hmro tome H ‘. he , dla 8 nosls reached only by an exploratory 

,Z™ml,u changes may be present Thus Frank reported a 

a lrenal cnrtics <ratrogc, llc hormone in the urine of four patients "ith 

ulrena cortical carcinoma but no increase "as found m cases of adrenal 

nSXrr 1 L r?, aa r a ™ d j ° n ( i938 > » “ 

carcinoma T&n™ r ? d,l t male undergoing feminization from adrenal 
X r° mot ai^nf the ,n m l,0 ™’“ no and the feminine characters disappeared 
lari' KeXr \\ alters anTp U ‘ retu ™ cd ", hen -"etastases appeared Sim. 
an admiml tuniour n "1 P, P er 1 re P° rted 1116 case of an adult woman with 

adrenal tumour ,n "hom nineteen rat units of oestnn "ere present 

TREATMENT 

In mam’ttl r Bn“L ,l nmc'n n h ‘ S “ ,C T 8 ™' removal of the tumour 
tain which Rule is affected and ako ? X J lo J? tory la P ar °tomy to ascer 

tumour which ? clude th ® Presence of an ovarian 

paramedian routes— the latter mtli a ~ c t erlstlcs While transthoracic and 
angles to the original tne'sion- it e tJn'W 8ubcostal extension at right 
tumours these are nerhnns best eT \ t ^itployed t° gam access to adrenal 
a it li rcmoynl of the last rib The I 1 I IIOa< j u ‘d , b y a b] o b lumbar renal incision 
displnred doy 1, mC , fatt > tlss “c is opened the kidney 

;n.ers at the ineiW aml ^t'erm 1 ^ ™ scular su ^, 
ligature \n\ operation on *i,« c i V* e F' and and requires careful 
considerable shock which is nrobablv *5 an ? 1S , apt to be fol,owed b ' 
nnd is combated 1>\ extracts of nrliw? 1 Uc . to adrena l cortical insufficiency 
*od.um Kalts \ course of nos[ o^t b > tbc ^ministration of 

to lie indicated P operatnc deep \ raj therapy would appear 

^ RESULTS 

«f the 1 1 1 n'n g u / se \ i in\ c h n r a c t* e r h ti cs °hn s ^ fbl! othei * > n which reversion 

tumour or m which paroxysmal I, v ^ / f tho rcm<na l of an adrenal 
\°n*r nft<r tbl n mo\ nl of an adrenal r,cnsion , bfts bcen relieved for man} 

(1 ^ K l n ‘I‘ort tlie n moynl of seyen ndrnnn7 rn ^ an ^ 10ma Walters and Ivcplcr 
having Mpn id hevond tlic gland nml r cnrc,nomata Two w ere advanced 
patients whom the turnout " ,thm tuo Jenrs but five 

Ilmsttr rotiMiluw that easts octuiSL ™PP a ^ nt] ! > encapsuled remained well 
]h " 1 rlianc« of iu ik 1, oration nml Si" * 10 P °? pubcrtal Period offer the 
1X1 urn to a nonnal sexual sphere 

paranephric tumours 

Tlii-S nrw in i|„ rincubnn 

Ayllologj — rhrse tumours may Tie''* ni" 1 V'° tr , !L ' Cfl P s “k of tho kidney 
l-ith-mt, thnttluy «\,r- h'"!' descrilied - - - ■ 

ry hiyy c Iss n found ui children nl"o 


the , , ,i i» , , thinly’ thiuh. y”oc, ,!* ''escrihed ns rirc”' They' hare 

y< l«s n found ,,i children niso frc 'l" c " 11 ' in "omen thnn in men 
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1 °ngin tfie<!e Heophsms is probably from a remnant of the \\ olffian 
>0< y but the possibility that they arise from inclusions from other structures 
m the vicinity during the course of development cannot be ruled out Certain 
cysts found communicating with the pelns probably originate as buds from 
the ureter in the same n av that the calyces occur 

Pathological anatomy— The common site of origin is from the tissue m front 
of the kidne\ rather than from behind or in the regions of the poles (Marion 
1035) One of these tumours may reach such dimensions as to cause aeon 
sulcrable bulging of the abdominal wall on the corresponding side When 
such a tumour arises in the true capsule of the kidney the latter soon becomes 
in\ aded W hen the origin is more superficial how ever the tumour in the early 
stages remains distinct from the kidney invading it only when the condition 
is well advanced In the latter circumstances it may be impossible to be cer 
tain as to the actual origin of the growth Any of the adjacent organs— 
particularly liver spleen and bowel — is in due course likely to be involved 
in a direct extension of the tumour 

Three main groups of neoplasm have been identified according to their 
structure — 


1 Those consisting largely of cellular fatty muscular or bony tissue 

2 Fpithelial tumours 

1 Mixed tumours showing characters of both the above groups 

The first group tends to undergo sarcomatous degeneration and the 
osteomata more than the other types are likely to gain considerable dimensions 
The epithelial tumours tend towards the formation of cysts lined by cylindrical 
or flattened epithelium and contain fluid These cysts may be multiple and 
give the impression of polycystic disease of the kidney Sometimes a cyst is 
found to communicate with the renal pelvis 

The chief characteristic of the mixed tumours is tl at like those of the 
first group thev hav e a tendenev tow ards sarcomatous degeneration 

Symptoms and signs — It is only when the tumour is advanced that sub 
jective symptoms arise from involvement of adjacent structures They may 
relate to the kidney nerves bowel liver and even the vena cava A tumour 
w hich causes a bulge and can be felt in due course develops m the loin In 
consistence the sw elling may be soft or hard its surface smooth or lobulated 
Growth of the mass is slow or rapid according to its nature Certain 
tumours of childhood advance quickly Malignant growths lead to death 
by cachexia while simple neoplasms cause inanition from their excessive size 
Diagnosis — It is necessary to have m mind the possibility of a paranephric 
tumour It should not be difficult to discriminate betw een these grow ths and 
those of renal origin If a palpable mass is present instrumental pyelography 
bv showing that the ureter is displaced by the mass indicates that the latter 
is renal or perirenal w hereas the absence of deformity of the pelv is and calv ces 
excludes a growth of renal origin Further confirmation of the presence of 
a paranephric tumour w ill be forthcoming from evidence of unimpaired function 
of the kidney in question 

Other factors which would support the diagnosis that the mass is para 
nephric are the following considerable size softness and a situation behind 
the colon In due course atrophy from pressure may bring about diminution 
of the renal function , t 

Treatment— The onlv course offering a prospect of cure is complete evtirpa 
tion of the growth These tumours however often attain such considerable 
dimensions that their removal is a matter of grave risk to the patients life 
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the operate e mortality m this tj pe of case being as high as 50 per cent With 
the patients w ho sur\ i ve recurrence often takes place rapidly In these circum- 
stances non operatu e treatment is often a wise course and radiation therapy 
is a reasonable alternative 

W here the growth is not unduly large, the prognosis from removal is good 
The surgical approach by way of the loin gives satisfactory access m the latter 
tj pe but m the former the abdominal route is sometimes expedient 4 good 
exposure is necessary so as to av oid leaving behind any of the growth 

It H Jocelyn Swan 

(Re\ iscd by Alex E Roche ) 
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CHAPTER \II 


NEPHRITIS FROM THE SURGICAL POINT OF VIEW 
(THE SURGERY OF NEPHRITIS) 

N EPHRITIS (Bright s disease) is from the therapeutic standpoint an 
cs«5cntiaU\ medical problem and rarely comes within the sphere of sur 
gen During the course of the disease however certain crises maj 
nn^c which should thej fail to respond to medical measures occasionally 
react to operative therapy At one time renal decapsulation enjoyed a con 
udertbje v ogue but physicians rarely recommend it now and should they 
do so there appears to be little unanimity of opinion m regard to the exact 
indications for the operation 

In addition to true nephritis (as that disease is now understood) there are 
certain other symptom complexes which may be associated with more especi 
nll\ focal types of nephritis Nephralgia (nephritis with pain nephritis 
dolorosa) and essential haematuna (nephritis with haunatuna hfematunc 
nephritis) come within this category and are the direct concern of surgical 
urology 


THE EVOLUTION OF OPERATIVE TREATMENT 

The pathological changes which affect renal function m nephritis are pre 
dominantly -vascular in character In acute cases engorgement and stasis 
cause damage to the glomeruli and tubular cells cedema and tension In 
chronic cases there is vascular sclerosis and occlusion with fibrotic replacement 
of the functioning units The aim of operative treatment has therefore been 
to mitigate ns far as possible the effects of these vascular errors 

Following upon Reginald Harrisons pioneer work at the close of last 
century Edebohls in 1004 published his results of decapsulation He claimed 
that the removal of the capsule is followed by the formation of extensive 
new vascular connections between the kidney and its fatty capsule by the 
absorption of inflammatory products and by a new growth of epithelium 
capable of secretory function In a senes of seventy tw o cases he claimed 
improvement in forty three amongst which seventeen patients were classified 
as cured ten being cases of chronic interstitial nephritis Though others 
including Rovaing reported favourably on their results further experience 
failed to corroborate these original claims and the operation according! v 
became largely discredited except for the treatment of very selected cases 
mainly of an acute or subacute character associated w ith cedema and signs of 
impending renal failure 

The theories advanced by Edebohls are open to considerable doubt Ihc 
thick adherent adventitious capsule which rapidly encircles the kidney may 
be highly vascularized but it is questionable if the new blood supply thus 
created can do much more than, compensate for the original mtercommunica 
tions between the renal and perirenal vascular channels Again prolongations 
of this capsular fibrous tissue into the kidney cortex may indeed serve to 
accentuate any interstitial changes already present 
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Further suggestions to explain the effects of decapsulation include Vol 
hard s theory of protein shock induced by liberation of fluids from the decap 
suhted organ Sen s lymph dramage theory and the supposition that the relief 
of intrarenal tension and free drainage from the wound are the mam factors 

The finding that the renal capsule contains vasoconstrictor and afferent 
s\ mpathetic nerve fibres has suggested that a major effect of decapsulation is 
to interrupt these fibres and so bring about a partial denervation of the kidney 
This would serve to reduce vasomotor spasm and thereby aid the elimination 
of toxins causing damage to the excretory cells while the division of the 
afferent fibres would m part explain the benefits of the operation in cases of 
nephralgia 

A more radical form of denervation of the kidnev has now been developed 
The main sympathetic nerve supply comes from the renal plexus which 
receives branches from the splanchnics through the semilunar ganglion while 
there is also a contribution from the first lumbar ganglion (Fig 67) Most of 
the fibres lie in relation to the adventitia of the renal arteries and can therefore 
be interrupted by a periarterial sympathectomy This denervation of the 
renal pedicle produces vasodilatation with increased blood flow and a sub 
sequent diuresis of low specific gravity relaxation of the sphincters including 
that at the uretoropelvic junction and the ring muscles round the renal papilla? 
(1 ig 08) and renal anaesthesia The operation has been shown to have virtually 
no harmful effects on the kidneys and was first practised in 1021 by Papin 
who recommended it for the relief of pain in chronic nephritis for small hydro 
nephroses and for nephralgias of unexplained origin Favourable results have 
also been claimed in cases of essential htematuna but it is a meticulous opera 
tion and hardlv suitable for emergency cases of renal failure in nephritis 

RENAL ASPECTS OF HYPERTENSION 

The modern concept of hypertension is that it is not in itself a disease 
cntitv but is a sign of a progressive vascular disturbance common to a large 
number of disorders which may be grouped into those of extra renal origin 
and those directly attributable to renal ischaemia Much credit goes to Gold 
Watt for lus fundamental observations He demonstrated that compression 
of a mam renal artery sufficient to decrease the blood flow through one kidney 
invariably leads to elevation of the blood pressure and that removal of this 
lscliTinic kidney rchev es the hypertension w lule excision of the normal kidney 
perpetuates it The hypertension is attributed to the elaboration of a pressor 
substance since extracted as renin which is activated in the blood stream 
and causes peripheral vasoconstriction independent of nervous influences 

The causes of renal ischaemia may be grouped according to Gilchrist as 
A Occlusive vascular disease B Primary renal disease G Impedance to 
urinary outflow — hydronephrosis Chief interest to the surgeon centres round 
groups li and C especially when they are unilateral The commonest disease 
in group ]i is chronic pyelonephritis where the progressive inflammatory 
process leads to obliterative vascular changes in the kidney and later hyper 
tension Uvdroncphrosis always leads to distortion of the blood vessels and 
lsehaima 

TIicmj facts point to the importance of a complete urological investigation 
in <nscs of hv pertcnsion especially when they occur in young subjects in whom 
pressure changes are of only a few years standing If a unilateral hydroneph 
ro"is or chrome pvcloncphntis with pyclectasis can be demonstrated nephrec 
tom\ mav be performed with a reasonable hope of lowering the pressure 
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Focal nephritis is associated clinically with h&matuna nephrosis with cedema 
and sclerosis with hypertension All three signs are met with in glomerulo 
nephritis ° 

In general surgical intervention in the form of decapsulation is called 
lor only m the event of serious emergency to tide the patient over an acute 
phase ot progressive oliguria associated with a continued low specific gravity 
of the urine which threatens or culminates in actual anuria with impending 
uraemia Owing to improved methods m medical treatment including ultra 
venous therapy with non threshold drugs such as sodium sulphate operation 
is rarely undertaken The operation per se is not curative and affects little 
if at all the general course of the disease It follows that the ultimate outlook 
is better in acute or subacute cases and in young subjects An anuria coming 
on in a case of established chrome interstitial nephritis with previous ei idenees 
of cardiac hypertrophy hypertension and azota-mia can hardly be looked 
upon as an indication for surgical treatment 

Diffuse glomerulonephritis— Probably the most striking results of surgical 
treatment in this group have been obtained in subacute cases (subacute 
parenchymatous nephritis) in which the nephrotic syndrome as evidenced 
by cedema is prominent Decapsulation however is indicated only in the 
presence of progressive oliguria or anuna Patients frequently stand a uni 
lateral or bilateral operation relatively well and if successful the subsequent 
diuresis is rapidly established Clinical improvement with disappearance 
of the cedema may he manifest but without the blood pressure readings 
or renal function tests being materially affected and relapses must be 
looked for 

Focal nephritis — The acute embolic type of focal nephritis is not a true 
nephritis in the proper sense of the term It embraces such conditions as 
carbuncle of the kidney and bilateral septic infarction, winch do not call for 
consideration here The chrome non embolic type is a focal glomerulo 
nephritis which may be found in such conditions as nephralgia or essential 
hsematuria and will be dealt with later 

Toxzemic kidney — Mild cases are usually due to a bacterial toxamua and 
constitute the so called febrile albuminurias The really se\ere cases are 
caused by potent exogenous or endogenous poisons Among the former the 
best known example is perchlonde of mercury while examples of the latter 
are found in eclampsia severe burns and the recently described crush syn 
drome (Bywaters ancl Beall 1941) Here the chief pathological change is 
severe degeneration of the con\ oluted tubules with exfoliation of the epithelium 
(necrotic nephrosis) The clinical manifestations include those of progressive 
renal failure with oliguria and anuna A certain number of successes have 
been achieved from decapsulation but not infrequently there are additional 
gross changes m other organs such as the liver which vitiate any improvement 
likely to arise from the operation 

Nephrosis — Apart from the foregoing there are the chronic forms of 
nephrosis such as the amyloid type and the pure lipoid variety the litter 
associated with a cholestersnna JS either of these two conditions is benefited 
by surgery 

^ Vascular diseases— In these chronic forms of nephritis attempts Imc I cen 
made to improve the blood supply of the kidneys and reduce hy pertcnsion by 
such operations as nephroomentopevy and nephromyopexy using omental or 
muscle pedicle grafts to wrap round the decapsulated organs 

The results of these operations have been uniformly poor and thov cannot 
be recommended 
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NEPHRALGIA 

(Nephritis with pain Nephritis dolorosa) 

The predominant feature in this condition is a more or less severe and 
udh Sir a renal r" u h . 1Ch K u ? naIly umlateral and is not associated 
m ‘^“ottTr ?L ne s?mptoms ° th " P ath <> lo g'-' ^lent 
“OJOCT— This is frequently obscure but the history may point to a ore 
MOUS infection focal nephritis or injury to the kidney The patients are 
S a , y won >en of a nervous temperament between 20 and 40 years of age 
reans^D^raeelnt 0 ^ 1 ^ 5 ft or other diseased pd?.c 

eoneention of theT„ndu° f may P lay a P art " hlle a more noyel 

the sympathetic control of" the kidney mTitftXs fhe rent ™"®'^ 8 ° f 
tonus described by Hams (1935) y P“™ the renaI sympathetico 

and opaeitftn "the capsule mft h appear normal or shou areas of thickening 
and adh Ls ,n thrr, enaflS PS 'l„ ar ° y ft “ d ? enn «P l >"‘>. with fibrosis 
areas of focal nenhntas ,p ?h» " such «“es the microscope will reveal 

nephrosis ureteric kinks and stncf parenchy ma Slight degrees of hydro 
anomalies and str,ctures may be present as concomitant 

theliyftathetiftervftlftlftresfdft 00 ^ onus Plates an overact.yrty of 
obstruction and faulty drainage of ttS '? a ! leurom ' ls<! olar dysfunction with 
stratcd by a delay m the emntvft , renal P el ™ Th,s ma y be demon 
SIZP The normal rate of emptymg if a W 7 T When the pe j V1S 1S of normal 
estimate of the rate for inv gi/en case ran hi 1 3 * 1 mm and an approximate 
for the pyelographic shadow tn Rica™” !£ ade ’ notm g the time required 
a know n quantity of fluid having heeif?^ + & ^ er Withdraw al of the catheter 
of this disease syndrome m the K f n jected Harris described three stages 
of diastole or exhaustion » d( 3 ) tftf 7 '*^ ° r Byst ° le ( 2 ) tb e stage 

, Symptoms — The one essential f Paraly ™ or h - vdrone Pbrosis 

which may be intermittent dull nL P 1S pai ? in tbe rena l distribution 
take the form of acute colic There 1 i ““‘ ,nuous but with exacerbations or 
and the kidney may be displaced TW nderness Hi tlie costo \ ertebral angle 
sarfly p rese nt an / the urm P e ^ all ^ 2 ^ ba ^ of micturition are not neces 
h 'em a tuna may be met with If the n ?" 8 n ° a,norma ^ constituents though 

^ 0U Diagnoses— Pam of 1 ^ has alr ' ady beeftlmftv e !ft ded “ " ,U freqnen “ y be 
care is needed before a reasonedftalmdl 11 **!- tyP t 1 S i a common complamt and 
pain from the sp,„e or spma" mnscuHh ™ ’'"ft a i§ a 15 amTCd Referred 

of the uterus or adnexa will have to he t i ga b adder disease and affections 
diagnosis 1,1, ,le foe, capable of ILs™ , Un , mt ° ac 0 ™n‘ m the differential 
When the symptoms are of shlrtT® t , oxl ° absorption should be sought for 
carcinoma may rcqmre to be con sl deft A ft, P^A.hty of an abdominal 
tract is necessary and pyelogranhv ,1 !h A *)' , ,nvest igation of the urinary 
demonstrating renal ptosis ol km p , I .I o 1 ™ rt '“* 1 Position may be helpful in 
nejihrosis » ,1 f a , ollr the d r -8 ° the ureter A slight degree of hydro 
the pel, is w h.lc any delay ?„ ™ e “l ,"! 11 reproduction of the pain on filling 

recommended the l,ypoderm,cm,e cti rP r ty ‘ ng ft 0 shoul d be noted Haml 

pam due to a neuromuscular obstmCm/ V F ‘° differentiate between 
the former rnjml relief obtains ‘ on and that due to an organic one In 
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Treatment L\vn alien the diagnosis is reasonably established consena 
tue measures, including ureteric dilatation and renal lavage, should still be 
I ontmued, and only 11 lien these fad should operation be advised The operation 
nl choice is either » decapsulation or the more radical deners ation of the 
renal pedicle Coincidentally such accompanying conditions as ureteric kinks 
or nephroptosis can be rectified Many surgeons, including those of the Italian 
school, claim that decapsulation is sufficient to afford relief, but cases of 
failure have been quoted in which subsequent denervation has proved success 
ful It would appear reasonable to employ the latter method when a com 
mencing hy dronephrosis has been demonstrated 

In the operation of renal denervation a free exposure is required and initial 
difficulties may be encountered from fibrotic adhesions or an abnormally 
short pedicle The kidney and upper end of the ureter are completely freed 
and the pedicle is stripped laterally from near its mesial end Great care is 
taken of the thin-w ailed renal \ ein as injury to this may necessitate nephrec 
tomj Oldham (1935) recommends that subsequently the pedicle should be 
swabbed with 10 per cent phenol which will destroy small nerve filaments 
nmsed in the dissection, or will show up larger fibres that can now be divided 
%Some surgeons claim that such a chemical denervation is sufficient without 
the necessity of an actual dissection and division of the nerves 


ESSENTIAL HEMATURIA 
(Haematuric Nephritis) 

This somewhat rare condition is characterized by more or less severe 
intermittent bleeding from kidneys which otherwise appear relatively health} 
Much controversy has ranged round the subject, and some urologists go so 
far as to deny its existence, claiming that the acceptance of the diagnosis 
constitutes a confession of failure to elucidate the true cause of the haemorrhage 
Statistics show , however, that if the diagnosis be made on sufficiently accurate 
data this form of bleeding does not portend the likely development later of 
carcinoma or other serious disease m the kidney 

^Etiology — Though largely indeterminate various .-etiological factors of a 
local and general nature have been suggested Renal displacements, nephritis 
or other inflammatory diseases, and spasmodic errors of the papillary ring 
muscles are among the former Focal infection, particularly in the naso- 
pharynx, and blood dyscrasias, possibly associated with lowered platelet counts 
have been cited among the latter Hypertension when present, is probably 
of subsidiary importance Some general factor is certainly probable if both 
kidney s are affected 

Pathology — Little if any pathological change beyond vascular congestion 
may be discovered ev en in a kidney excised for excessive haemorrhage Diffuse 
parenchymatous nephritis is very rare, though areas of focal nephritis are 
more commonly found Attention has been specially directed to the papilla? 
where small varices or angiomata possibly related to spasmodic dysfunction 
of the papillary ring muscles have been demonstrated Local inflammatory 
reactions (papillitisf and interstitial hemorrhages are frequently associated 
with these telangiectatic changes, while the actual hsematuria is evidently 
due to their close proximity to the w alls of the renal pelvis There is sometimes 
marked thickening and condensation of the penpeivic fat, sufficient perhaps 
to cause some degree of venous congestion (Figs 70 and il) 

Symptoms and signs— Men are more commonly affected than women, toe 
average age being about 45 years The onset of luematuna is usually sudden 
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Section of cortex of «hn™ , , IO 71 

congestion but htttelfLl* , 100 ) ^wing chronic venous 
I 1 wntml furmaturw ‘‘ “ to ' f *"I ">*"■“'*> „eph„t„ 

lnrmaturm for twenty vein. ,, 45 Almost continuous painless 
Nci hrectomy \ n r lna[1 y clot colic No urinary infection 
3 ° tccurrence (Sir Henry II ode a case ) 
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ind painless though there maj he an ache and tenderness m the lom or actual 
colic due to the rather uncommon formation and downward passage of clots 
VTi * attack la f ol!owwl b ' otliers wbic h appear at tunes to he incited hi 
cluU or trauma and which tend to become more prolonged over a course even 
of jcmv.tli comp-irahvel^ little upset Occasionally the bleeding mat 
Kuddenlj become profuse and dangerous 

There is no orgamsmal infection in the urine and between attacks it is 
the exception to find anj objective or laboratory evidences of chronic nephritis 
Diagnosis — Cjstoscopj should if possible be earned out during an attack 
of hfmatuna to exclude the presence of a vesical lesion and to indicate which 
kidnej is bleeding 

The history is helpful especially if there have been several previous attacks 
mcr a prolonged period without the development of a palpable tumour and if 
it is known that both kidneys have been affected either simultaneously or 
consecutively The follow ing three criteria for a positive diagnosis are given 
by Priestley and Wilbur (1934) — (1) Both kidneys must have normal function 
(2) Both must give normal retrograde pyelograms (3) There must be no 
evidence of infection in either kidney This is not strictly accurate as the pyelo 
gram may show a temporary filling defect or a pyelectasis due to clots filling 
the pelv is or obstructing its outlet If there ia doubt on this score pyelography 
should be repeated after an interval of a week or two 

In the differential diagnosis all other causes of renal hemorrhage must if 
possible be excluded especially acute Bright s disease tuberculous and other 
infections fixed stones and tumours It is very rare for even an early renal 
tumour not to show some persistent pyelographic deformity but a small 
papilloma of the ureter which may have bled centrally can easily be missed 
if it does not obstruct the passage of the ureteric catheter The investigation 
should include complete blood studies to exclude the presence of ha?mato 
genousdi ease 

Treatment — \ ecu rate diagnosis and the known facts concerning prognosis 
will determine the appropriate treatment while the characteristic inter 
mittencj of the Weeding should be taken into account when estimating the 
results of any one line of therapy 

Treatment should be primarily conservative \ny discoverable septic foci 
should be eradicated and therapy for avitaminosis instituted if such a con 
dition is indicated Locally pelvic instillations with 1 to 5 per cent silver 
nitrate solutions usually prove effective 

Should the bleeding become so profuse as to endanger life nephrectomy will 
le required while it may also be justified m very protracted cases of Jess 
seventy where the hemorrhage has always been confined to one side In the 
average relatively severe case how ever provided that consen ativ e measures 
fail renal decapsulation ean be recommended as giving satisfactory results 
ill over 70 per cent of cases Denervation of the renal pedicle lias also been 
reported as proi mg satisfactory and should the bleeding be primarily due to 
-spastic states of the papillary ring muscles it would seem that this operation 
is well founded ^ , 

R Leslie Stewart 
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CHAPTER XIII 


OPERATIONS ON THE KIDNEY 

POSITION OF THE PATIENT 

" 1 l' h t , llc , sld ,°, 4 ? bo “pointed upon uppermost and it 
A b 5 ul| y es-tended Modern tables are designed to meet tins 

requirement some basing a built-in screw operated bridge placed 
ransr ersely about the middle of the table Other tables are made to break 
Sni ill mSt d foot falling downwards On the whole this latter 
1, i i 1 8 better operating conditions ns the patients bead and foot 
or an iTiT ' aml pro ? uco firmer extension on the flank A large pillow 
or an a,r cushion was used ,n days gone by to raise the lorn Even fn Tr 



angle made by the table S Thf P i. f ° r ' VOrds (4) The acute 

The patient s upper leg is* Ml^xtended” 1 Tit iaoks tbe llf ' ct ’ sear \ ngldltv 
flexed on the trunk Bv thes? mc Ti a ? d tbe underneath one is steeplv 
and stable position but on the brt raft ‘m b ° dy ls retalned in a fairly good 
supports are provided which ‘“V 1 les va nous movable rubber-padded 

trunk from saggmg forwards OT b ack»TrH!" S T PO ?!. tl0r ! ng,cily and Prevent the 

ids one or two judiciously placed 'i ri tbe absence of such mechanical 
Precision in placing the patient is ™ P '' lo "' s wlU 8° far *“ meet the case 
between an easy and a turbulent ™£ OI ? ant and may make all the difference 

part of the patient Strunk— th 0 elevS 4101 !! P art,cula r that the correct 

accurately related to the elevation 7n tf andtwelftb ribs of the undeiside-is 
for error or variation if the f,m, J 16 table r, there 18 bttI “ “r no margin 
“‘lest exposure of the operation area is to be 
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incision hen healed does not overlie and adhere to the iliac crest as is the case 
with the usually described incision If necessary it can easily be extended 
backwards and upwards over the nb, or forwards, or downwards, as will be 
described later The wound is now deepened till the muscular layers are 
reached In stout patients it is quite easy to stray from the correct lino and 
in such subjects it is wise periodically to identify the twelfth rib afresh so as 
to confirm one s position 

The incision should from the first be planned to allow the easy delivery 
ot a normal kidney A few writers recommend smaller incisions for conditions 
such as pelvic stones and moxable kidneys, the intention being not to mobilize 
the kidney fully It is always unsatisfactory in renal surgery not to have the 
kidney fully exteriorized 


PARIETAL STRUCTURES 

|? Sten0 r r ang ] e ? f , the ;nc,s,on the most superficial muscle is the 
hv TZL Zll 1 I , m ™ ediatel y » front of this muscle and partly overlapped 
l °? hqU ? m ” scle of the abdominal w all The fibres of these 
throJX 1 ”* er *l e ' * t , ea i °‘ h « at an acutc an 6 Ie The kmfo is earned 
wouncl almost * h leI ! sth ° f *£ e * no,3lon passing in the back part of the 
aerOMth^flW of I™ 8 ? b ^ h musclcs ' m «•<> middle section obliquely 

section of the wind , “‘"“n* obl,q Y e ' and m the raost anteriorly placed 
direction of lta^fftamculi lla SUally P° sslble t0 s P ht the external oblique in the 
is designed to lie neir i/il,* 0 minimize trauma The incision in the muscles 
mind the need to leave ° costa margin, keeping, however, constantly m 
» ound The opt.Lm distoce“°J to (7 ^ tbe Subsot)uent cIosure ° f the 

soniewhatf^coat'se InindTi mte f naI ° bb que « unmistakable, its 

slightly bowed free and backwards The posterior, 

care is required m dividing + 1 ,^ m , us< r , e 1S generally quite evident More 
of the external because of it* oblique than was necessary in the case 

abdominal wall relationship to the nerves and vessels of the 

the anteno^branches^ofthe ^ 0r ? al nerve — In anatomical textbooks 

between the internal ohhnn*^ 1 ^ lumbar nerves are described as running 
last dorsal ne^ ^ transversal* muscles At operation the 

pierced the internal oblmu* A P nnci P a Py encountered, is found to have 
distribution rfTis nerve *is ""bin ita deeper layers Actually the 

tions being met with according a ( see abi0 P 147 ), three principal varia 
(posterior) course g 3 1 pursues a high, an intermediate, or a low 

rib, courses fomards^'m^mtainino- 1116 ner ^ e ’ on | eavin g the shelter of the last 
and perhaps sending one or two *m«fii P ° Slt! °j 1 above the bne of the incision 
little or no trouble to the ODPrafnr ! rami downwards In this case it gives 
may never be seen at all P ’ bem & out of the way and indeed it 

downwards an^iTirards 6 m^n ““m he n T' e orosseB the incision from above 
usually recognizable of which + 1 ? l< * Ue direction Two main branches are 
its mid-point, whilst the secrnU r™° r ? P ostenor crosses the wound about 
13 this distribution that mves tt,™ ‘““T m the most anterior inch or so It 
constant vigilance must be expr*f ^ ea ^ es ^ amount of operative trouble, and 
above stated the nerve apnea™ t„ i ,, nB , r ™ dama g e is to be avoided As 
ppears to he m the deeper levels of the internal oblique, 
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it» course being more or Ie«s at nght ingles to the fibres of that mmole It is 
accompanied b\ vessels which for the most part occupy a superior position 
Usually " j t,ie ' ur S eon cnn see t}ie nerve gleaming through the muscle 
bundles and the direction taken al o <=er\ es to distinguish it Aot infrequently 
the accompan\ mg blood % e^els are injured before the nerve itself is identified 
and I find that am but an experienced assistant is likely when seizin^ the 
\ cssel to include the ner\e in the grisp of the arten forceps the more so as 
the litter is hidden from view by extnvasated blood In this particular area 
special care should be emploved in the seizing of bleeding points and even 
effort should be made to avoid injury to the«e nerv es General!} both ends 
of the nccompanvmg vessels require a ligature after which the surgeon frees 
the nerve from surrounding muscle By judicious dissection it is usualh 
possible to displace a nerve either forwards or backwards and thus to make 
it take up a position where it will not interfere with the subsequent stages of 
the operation The writer stresses the preservation of these nerves as they 
are often carelessh and even wanton]} destroy ed Their loss causes an 
area of anesthesia m front of the anterior superior iliac spine which patients 
find troublesome and sometimes painful and a muscular bulge in the same 
position which can be demonstrated bv asking the patient to cough Some 
surgeons own to an area of anesthesia the size of one s palm as a routine 
finding but this can be avoided with a little care 

3 The nerve runs a posterior or low course and is easily draw n back into 
the posterior angle of the wound 

Another nen e is to be seen coursing downwards beneath the fascia covering 
the anterior surface of the quadratus lumbomni muscle and about J in from 
its outer margin This is the iliohypogastric nerve (Fig 73) which at open 
tion appears to emerge from that muscle at a point higher than that usual!} 
figured m anatomical textbooks It is m full view and should easilv be avoided 
if the edge of the muscle has to bo notched (see later) 

The internal oblique and transversals muscles — The internal oblique is 
divided throughout the length of the incision and it will be noticed that in 
the most anterior part of the wound the upper fibres retract strongl} under 
the overhanging external oblique 

The transversalis abdominis muscle is now exposed to view Its flesh} 
fibres as seen in the front part of the wound will be observed to give place to an 
aponeurosis posteriori} The fibres whether muscular or aponeurotic follow 
the line of the wound accuratelv Half an inch below the last rib a small 
slit is made m the tendinous part of the transversalis (Fig 7o (b)) and b} 
digital traction this is rapidly extended to the whole length of the wound 
Posterior)} the aponeurosis splits into three laminre through which it gams 
attachment to the spine and in so doing forms two compartments within 
which are enclosed the bulk} erector spin* posteriori} and the smaller 
quadrates lumbomm anteriorly (Fig 74) \\ ith the point of the scalpel the«e 

two compartments are opened up and the three limbs of the aponeurosis are 
exposed . 

\ reminder of the anatom} of this region so highly important to the 
surgeon may not be misplaced \s an important underlying factor it must 
be appreciated that this is an area which has undergone profound evolutionary 
changes and that as in other comparable situations the various stnictures 
enterin'' into it show considerable vanabilitv TIus rs well exemplified in the 
inconstancy of the lowest costal elements the lumbocostal ligament and 
the level of descent of the pleura To most of the«e further reference will be 
made whilst the erratic course of the last dorsal nen e has already been noted 
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Fio 73 

Dissection showing the immediate posterior 
relations of the renal fossa 


SERRATUS POSTICUS 

LUMBOCOSTAL j INFERIOR, LOWEST SUP 
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TRANSVERSALS APONEUROSIS 
SPLITTING INTO THREE AS 
DESCRIBED IN TEXT 

TRANSVE RSALIS 
MUSCLE 

INTERNAL OBLIQUE 
EXTERNAL OBLIQUE 



•D II 

LAT DORSI LUMBODORSAL FASCIA 
I- IQ 74 

|- »tion showing h^nmi ntoni and aponeurotic 
relation* |MjHtenorli to the ki Inej 
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i external arcuate ligament and the lumbocostal ligament — Of the three 
laminae formed by the splitting of the transversahs fascia just described the 
anterior and middle constitute respective!} the anterior and posterior coi enngs 
ol the quadratus lumborum Of these the more posteriori} placed is much 
the stronger the anterior one being so weak that it is often ignored in anatomi 
, descriptions The principal insertion of the quadratus lumborum is into 
the lower border of the inner half of the last nb Both its fascial coverings 






<c> ^ 

Fin lo 

Stages m the approach to the k dney 


are materially reinforced in tlieir upper regions the anterior reinforcement 
forming the externa! arcuate ligament and the one behind the muscle consti 
tutmg the lumbocostal ligament The former ligament is attached to the last 
rib just external to the outer margin of the quadratus lumborum and arches 
over that muscle to receive attachment to the transverse process of the first 
lumbar vertebra It constitutes one of the origins of the diaphragm and 
under its arch the last dorsal nerve and vessels emerge (Fig 73) 

The pleura and the last nb— The descent of the pleura below the last rib 
is constantly referred to m urological writings and is noted as a danger zone 
The descent of the pleura occurs along the line of the external arcuate ligament 
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the edge of the pleural sac insinuating itself betw een that ligament in front of 
it and the topmost inch or so of the quadratus lumborum together with the 
last nb into which it is inserted behind it The pleura therefore is sheltered 
behind these structures and is quite safe if they are not interfered with 

A statement has become current in several British w orks that this ligament 
must be divided to mobilize the nb Presumably the authors really had in 
mind the lumbocostal ligament (Fig 74) for the kidney overlies the external 
arcuate ligament and w ould ha\ e to be raised and possibly exteriorized before 
the latter could be cut after which its division would appear supererogatory 
In any case the direction of the ligament and of the last nb are so nearly parallel 
that little space would be gained The pleura would obviously be in immediate 
danger When the last rib is removed for the purpose of enlarging an incision 
the external arcuate ligament loses one of its skeletal attachments The resec 
tion is performed subpenosteally from behind and the ligament is not actually 
seen As the periosteum is a membrane of 
some toughness it is easily reflected without 
injury to subjacent structures 

The lower border of the lumbocostal hga 
ment (Fig 74) (the only part interesting 
to the urologist) runs behind the quadratus 
lumborum from the trans\ erse process of the 
first or second lumbar vertebra to the lowest 
rib It is quite variable in its development 
and when the last rib is short it may extend 
to the eleventh 

The serratus posticus inferior — In contact 
with this ligament posteriorly is the serratus 
posticus inferior muscle (Fig 74) whose lower 
margin extends along a line drawn from the 
spinous process of the second or third lumbar 
vertebra to the last nb beyond its angle 
the lower margins of the two aforementioned 
structures therefore follow a roughly similar 

separated from each other bv thThnliv 1 ? Ir T"* 6Xtent they are ofco \ irse , 
down the twelfth nb and if the full vlhL of ?t° r Spma? mu8cI ® The y b '" d 
scalpel must notch their mareins frl 7 B 1 mw l on ls to be gained the 

tho rib puttin'! both ntructi.ro t 1 A finger of the left hand elevates 
"-mnl.fi, tj of the boneTmciS 1 ^ °" SlretCh Wi "* th ^ aro incised 

tloml norre^t'maj^bc eaucht'L'u by i t J" S P rocedure (!) The Iast 
of its course it is no t c ,,.i, ® "? 11 dose below the last nb In this part 

the blade J in belou tlic^rib cnTI* , ac ,' !Klent oan 1)6 avoided by keeping 
margin of the quadratic “ X11C 11,oii ypogastrie nerve runs along the 

full \ icw and wTth ord.nar otoT 7 deSCnbed above thou g h here * » m 
descends below the le\el of tl.n t 8 l ?^] d be seen and avoided (3) The pleura 
down more than l m and unlw ‘ nb tbo inner cnd 11 rarely comes 
and unnecessarily deep the pleura wilf not 'ff 9 unnccessard y cIose to tbe r,b 

INTIMATE RELATIONS OF THE KIDNEY 
The perirenal fascia— The mr.n* n i 

nee<h hut tiie kidne\ is still |„,i,i‘ r lnc,s,on 1<J no " adequate for ordinary 
,Uon fr oni mow by the perirenal fascia (Tig 77) 



CUTTING SERRATUS POSTICUS 
INFERIOR AND LUMBOCOSTAL 
tr AMENT 

*10 70 
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r f z ", ck ''*“"‘ 11 ) Displacing some loose fat (pararenal fat) in the 
posterior angle of the wound a moderatelj firm smooth fascia somewhat 
erndlm ‘"iPresrance to the outer surface of the peritoneum, will become 
esitlent Tins fascia winch is a Terj definite anatomtcal structure, fuses 
anterior!) M if li the deep aspect of the peritoneum and the two are here con- 
tinent and indistinguishable, but if the surgeon picks it up with forceps (Pm 
.o (D)) and snips it with scissors far back near the qnadratns lumborum tlie 
peritoneum will be out of harm s «.) The small rent thus formed can be 
rapidl) extended In finger traction in a '.ertical direction (Fig 75 (c)) and a 
well defined spice is entered filled with loose perirenal fat 


•NT C9UQUI 



Tran?) cr»o section of the body at tho level of the first lumbar vertebra to show relation hips 
of the kidneys and especially of the perirenal fascia Note its course antero externally to 
fuse »ith the peritoneum 


The fascia which has just been incised constitutes a loose pocket or sac 
and contains the perirenal fat within which the kidney moves It has a 
pre-renal and a post renal lamina and these are continuous externally Above 
the ktdnej and its adjacent adrenal the two leaves of the fascia unite and 
extend upw ards to be attached to the central tendon of the diaphragm whilst 
below thej remain open as far as the false bony pelvis w here they fade off and 
fuse with surrounding fascia? The course of the ureter lies between these 
latter prolongations Traced inwards the posterior leaf is found to be attached 
to the vertebral column, whilst the anterior leaf, closely related to the pen 
toneum passes oxer the renal hilum and bloodvessels to cross the mid line 
m front of the great vessels to become continuous with the fascia of the 
opposite side 

Between the deep surface of the perirenal fascia and the capsule of the kidney- 
pass numerous fibrous strands which loosely unite these two structures In 
the interstices the penrenal fat is lodged These strands are specially developed 
at the renal poles At the upper pole quite strong fibres pass to the apex of 
the sac where the}, hhe the penrenal fascia itself, are attached to the central 
tendon of the diaphragm They play an important part in holding the kidney 
in position The greater development of fibrous tissue at the poles is quite 
evident at operation, there is less fat in these positions and the connective 
tissue strips less easily than that in other situations Other strands connect 
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the pre renal an 1 post renal lamina? and form accessory supports or hammocks 
for the kidnev _ , , , 

\s the perirenal fat is displaced digitally the smooth purplish surface ol 
the outer border or lower pole of the kidney comes into view and the finger 
keeping clo e to the capsule sweeps the slightly adherent fat from the parts 
which arc mon ea«ul\ accessible commencing with its front and back surfaces 
\ few % cs 4 -cl> not of am great size are seen in this fat When torn through 
with the finger even the larger ones rarely bleed so that it is a waste of time 
to clamp and tie them Soon it is possible to seize the organ and draw it tow ards 
the wound Occasionalh strands of connectiv e tissue are divided w ith scissors 
the assistant meanwhile rendering them taut b> gentle traction with forceps 
(fig 78 ( I )) The well defined fibrous tissue at the lower pole already alluded 
to ma\ he seized with forceps and can be used to draw the lower pole up to 
the surface \ clo e look out must be maintained for the ureter at this stage 
It lies hidden in loose fat similar to that co\enng the kidney but can usually 
he felt or it comes into \ lew as the fat is gently dislodged 

The suprarenal gland — The upper pole of the kidney even when not patho 
Io r icaU\ changed is nukll\ adherent as prev tousty explained but is casih 
dealt with In digital dissection and indeed one is almost entirety dependent 
on tactile sense at this stage The suprarenal gland closely applied to the 
upjK r pole is in relationship to the internal rather than to the upper border 
and its foremost portion extends well down towards the renal lulum The 
suprarenal must he left behind in the adjacent perinephric fat where its peculiar 
bright golden yellow colour and granular appearance is distincti\e It is not 
gene rails seen until the kulnc\ is delivered but with care in keeping the dis 
seeling finger close to the upper pole injury to the gland is unusual apart 
from the occurrence of pathological adhesion When this is present a portion 
of the gland ma\ tear awa\ on the kidney In only one case following a renal 
ojH'ration lmc I known svmptoms of suprarenal insufficiency to supervene 
This patient di\ eloped \ddison s disease some years after a ncphrcctoiiH for 
♦tuberculosis and the ojieration may not in am way have been rcsponsille 
I vidcne-t of suprnrcnnl damage is therefore \cry rare but its possibihtv must 
Ik* Kept in nnnd particular!! when bilateral operations are contemplated 

Vessels at the upper pole or the kidney — \t the upper pole of the hidncv 
on< often finds a leash of vessels gcncrallv of small size sinking into the 
l art IK buna above the lulum atul passing upwards to reach the aorta ami 
\inn nin nt a high level before the kidney can be fullv mobilized the e 
rather innretssible \es ds will require to he divided 2vo nnxictv for the 
\ unlit \ of tin part supplied need he felt The vessels should he immedmtelv 
!<■< or U is n mistake to have nrterv forceps eomjihcating n deep wound 

nn< * Cln * ,c delivered on to the loin Sometimes i 


J ,' n * " ,t * 1 hvo straps to support it and sometimes without 

n '\r'r made of gauze folded in four thicknesses 11 in in width and 
thr kilim" but of touiM? the length will vary with the si7e of 

t . .1 ,‘*1 the straps is important as if they are too narrow 

IK. \ ni ', K,0,,u “triiig like whilst broad ones art dumsv and ob"tnu 
<ii U nr. ir. V w ?*** nbove and below the renal peehde and the fret 

i ii N nn in* *mI (I ,g <s (2)j and he Id h\ the assistant 


PYELOTOMY 


I hr JitIvh is freijuenth ll 
n »« rrmovnl of mivj or 


e objective of tin ojx ration The most common 
IkIvh stones hut plastic ojk rations on the pelvic 
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wall, the division of constricting and abnormal blood vessels, etc , call for its 
exposure To reach it the kidney is laid well forward over the rib margin and 
the ureter is raised by a sling One or two vessels ramify in the retropelvic fat 
and may need a ligature, but rarely cause much trouble At the hilum the pelvis 
is the most posteriorly placed structure, the main blood supply lying in front 
of it, though a single small branch is usually found on its dorsal aspect The 
fat which surrounds the pelvis is carefully divided and turned aside as it may 
subsequently prove useful to cover a suture line 

The rich blood supply of the pelvis and ureter puts them amongst the 
best healing structures in the human body and indeed in this respect they are 
probably second only to the peritoneum itself When closing a pelvic wound 
the margins are drawn together by the finest catgut sutures (atraumatic needle) 
which are carefully placed so as to exclude the mucosa, and slightly invert 
the wall of the pelvis Immediate healing is the rule If a layer of fat has been 
preserved and is drawn across to support the suture line leakage is almost 
unknown in the presence of sterile urine, and is unusual even when mild 
infection is present 


NEPHRECTOMY 

When the removal of the kidney is decided upon, the exposure of the 
organ is carried out as described above, but it proceeds into the deeper parts 
ot the wound to clear the constituents of the pedicle The kidney is firmly 
a* 0 ft ' vo V nd b y straps and the surgeon works alternately on the 
portant st^ I ctures baCk ’ 8 °° d retractl0n ensunn g the best access to these im- 

.,.£5? may j Wltl J ? d 7 nt ?«? be divided early When identified it is 

tied Tn fa f’ droded between two pairs of artery forceps and 

or pelvis it dlse ^ e > or papillomatous disease of the ureter 

mu P sI be deXhzed y d,atherm y and the » d °<>t 8 .de the ligature 

an/tK" \' iney sh S uld be ficnl ' y et elastlc a "d light Only once, 
away With i»rnnp StinS a c ° 1: l ea gue, has tbe au thor seen a renal pedicle tear 
be realized that^raM ^ ^ 1 sh 1 ° uld be the rarest of accidents It should 
kidney causes considerable lateral displacement 
embarrassment thrA nrV. in elderly or feeble patients cause some cardiac 
tions As soon as the’* obstruction both to the arterial and venous circula- 
Time and care p*nMi^° n °R the vessels is relieved this phase passes 
spent and deliberated™!* gentled ^ ex 'P? sure °f the vessels are never lll- 
Blunt dissection with th a e wor ^ & t this stage is strongly advocated 
of choice Pedicles varv or J' ltb a P a »r of Mayo scissors is the method 

or even 2 in may withPease ? p m V ch “f ^"gth With a favourable one, 1 in 
amount of room 7 Variation^ ^ ma ^ y P edlcles will not allow this 

Sometimes they are bunched found m the distribution of the vessels 

may reach or leave the hilum af 8 !^® ?°" 1 P actl y> at other times stray vessels 
instances passing to the ih^s or thp , dlstai ; ce fr ? m the main bundle, in some 
The surgeon should be on the alert f ° W< L st part of the aorta or vena cava 
injured before being fully exposed a/fT St f® h ? UtIymg v ® sse , ls as they are eastI y 
thej may be secured only after a F etra cting into the depths of the wound, 
The ligation ol the u , , 

' essels maj be individually eaAAhtl m ^ y b ® undertaken en masse, or the 
The choice is parti v dictated h, in art ery forceps and separately divided 
i he special conditions obtaining and is partly 
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n matter of persona] preference Marion sajs * It is quite useless to tie the 
tcssels separately as it complicates the operation unnecessarily The writer 
is in the main in agreement though in the presence of a small kidney a lone 
pedicle and a thin patient the individual vessels maybe isolated with ease 
ami separately clamped as the} may also with a widely spread out pedicle 
Jne thin nailed vein probabl} emptj owing to traction is easily seen isolated 
and divided the subsequent exposure of the remaining vessels bem«r thus 
facilitated \ bulk} hidnej on the other hand fills the wound and obstructs 
ones view of the pedicle Moreover such a kidney often possesses a short 
stump} and perhaps sclerosed pedicle which does not lend itself so well to the 
individual di»p!a} of its component elements and therefore to separate ligation 

Jn ligaturing the pedicle en masse one may proceed with or without the aid 
of the renal pedicle clamp Many surgeons employ the clamp but the writer 
prefers to nppl} his ligature without its aid His objection to the clamp is 
a triple one 

1 It is a large instrument and not eas} to appl} neatly and securely 

2 Not infrcquentl} after application it lets the vessels slip with all the 
dangers and disadvantages inherent in a lost pedicle to be described later 

3 Though the renal pedicle is more accessible when the kidney lias been 
removed and so at first sight the ligature should be more easily applied in 
actual fact it is found that as the clamp is opened the vessels retract before 
the ligature has time to close down on them and a slipped pedicle again results 
This accident is particularly liable to happen with broad short or indurated 
pedicles and is a serious one Thomson Walker s description of the method 
of emplo}ing the renal pedicle clamp follows In it I judge one may sense 
the ver} difficulties and dangers to which I have alluded 

The forceps having been applied the vascular pedicle is cut across on 
the renal side of the clamp with curved scissors and the kidney removed 
\ double strand of thick catgut (Iso 4) is placed round the whole pedicle 
behind the clamp and tied as tightly as possible A second catgut ligature 
is now placed just central to the first and the first double knot, tied The 
clamp is opened very slowly and at the same time powerful traction is placed 
on the ligature The first ligature collects the elements of the pedicle into a 
bunch the clamp often keeping them rigidly spread out at the distal end As 
the clamp is opened the second ligature closes up the elements of the pedicle 
gtj.ll further and exerts full pressure on all the vessels The first ligature 
may be quite loose when the second has been tied When the clamp is fully 
opened it is gently removed and the second knot tied on the ligature These 
manipulations are very carefully and gently earned out without dragging on 
the clamp and vv ithout levering it against the edge of the w ouncf 

In tying the pedicle in continuity the ligature is usually first passed ahove 
the vessels and may be simply thrown over the upper pole of the kidney or 
may be introduced with a pair of Wells or an aneurysm needle Number two 
chromic catgut is strong enough and has the virtue over the larger sizes of 
greater flexibility so that the knot is more easily adjusted The ligature is 
tied as near the great v essels as convement so as to leave a sufficient length 
of vessel on the renal side of the ligature Having obtained a firm knot one 
end of the catgut is passed round the pedicle a second time overlymg the first 
ligature thus giving additional security The knot may be tied in front of the 
pedicle or behind as found more convement the former being usual Before 
either knot is tied the relationship of the catgut to the pedicle is closely exam 
ined both in front and behind to make sure that no extraneous tissue has been 
included in the ligature an accident which may occur with remarkable ease 
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The second knot having been tied, the catgut is cut long ($ inch) and a pair of 
arterv forceps is clamped on the margin of the vascular bundle to the renal 
side of the ligature the intention being to retain control of the pedicle so as 
to inspect it° after the kidnej has been removed (Fig 78 (4)) It will be 
appreciated that as soon as the strain on the pedicle is released the cut vessels, 
unless so controlled may retract very deeply into the remote parts of the 
wound and in some cases may disappear entirely from view into the adipose 
tissue from which they have been recently dragged Should there have been 
any failure to secure the vessels they are further hidden by the immediate 
extrav asation of blood and may be most difficult to trace Bleeding m such 
cases is from multiple points and is copious Great difficulty in identifying 
all the bleeding points may be experienced with resulting shock and loss of 
time A satisfactory ligature should be ensured before the kidney is cut 
away, and the precise instructions given above show the author’s conviction 
that the securing of the vascular pedicle at that stage, once and for all, is 
fundamental to a safe nephrectomy 

A gauze swab is tucked into the wound before the division of the pedicle 
to catch such blood as will be shed from the kidney (Fig 78 (3)) With scissors 
the pedicle is now severed, choosing a point as far from the ligature as possible 
(| in is desirable) and distal, of course, to the artery forceps Where the 
vascular bundle is short and sclerosed and the ligature has had to he placed 
very close to the kidney, it has been recommended that a piece of this organ 
should be cut so as to remain on the pedicle as a safeguard against the slipping 
of the ligature I can imagine conditions in which such a procedure would 
be desirable but have not personally had to resort to it Occasionally a 
redundant distended or adherent pelvis get* in the way, but can usually be 
sponged aside Its injury would be an unfortunate accident m cases of sepsis, 
tuberculous disease or new growth 

The kidney having been removed the pack is withdrawn and a glance at 
the pedicle show s that it is secure The artery forceps w Inch are still on the 
margin of the stump of the renal pedicle are therefore gently unclamped and 
any clot is sponged from the recesses of the kidney bed 

It is recommended by some authors that the perirenal fat should be removed 
on account of its poor viability The writer is convinced that this is unnecessary 
and that the fat gives no trouble in the after-treatment Moreover, its removal 
ma > caTlse small points of bleeding and attention to these disturbs the wound 
when it is best left quiet Fat removal is particularly advocated following 
nephrectomy for renal tuberculosis and neoplasm as these may extend into it 
It is probably good practice in the latter disease, but in the former the sole 
iactor gov eming wound healing is the freedom from operative contamination 
ol the wound by tuberculous pus If this can be avoided the healing will be 
satisiactory and there is no need to interfere with the perinephric fat 


DIFFICULTIES 


Operations on good subjects whose kidneys show but little pathological 
on/ST ° r ^ TOSS lncrea , se ln size are not particularly difficult, but enlargement 
of great ffi'fficulty^ Teac ^ a ^ mos ^ any proportions and may produce conditions 

„,1 J!l^ enlarge<1 kidney raay be solid or fluid If sohd it is essential to have 
~ throu S h " hich to deliver it, but the fluid, hvdronephrotic, 
P lr0 lc organ can be reduced m size by emptying it of its contents 
This, however, is not always advisable as, for instance, when the infection 
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J! l ! lborcul " us or a h ' dronephrosw is caused bv a grow th of the pel™ Ivever 
theless in the majontv of just inccs fluid collections may be evacuated without 
danger b\ trocar nod cannula or bv a pump if large When a thm walled 
non adherent b\ uronephrosis has been emptied the collapsed sac is as a rule 
quite easdv shelled from its bed through an incision of the usual size On 
one occasion the writer withdrew 1$ gals from such a sac and as a further 
qunnliU "ft* lost the total cannot have fallen far short of 2 gals The pelvis 
extended deep into the true bon\ pelvis ami to the opposite anterior superior 
iliac spine Act it shelled out safely through the ordinary incision above 
described 


\ hole made in the hidnev for purposes of evacuating its contents is not 
ea^ilv tloied as the pirenchjma is friable and will hold neither a damp nor 
« stitch Further leakage from the opening is almost inevitable during the 
manipulations lor this reason the first evacuation should be as thorough 
as possible A hole in the p’lv is is more casdv managed 

The conditions are very different when a solid growth or a fluid one which 
for some reason should not bo evacuated requires removal Here additional 
room must be obtained and the surgeon lias the choice of going forwards to 
wards the middle line of the abdomen or backwards and upwards by excising 
the last costal element Let him realize tint tho renal v aseular pedicle acquires 
its attachment to the great vessels at a point much higher than the lower costal 
margin and that the upper pole of the kidney is less accessible than the lower 
The excision of the last rib brings him nearer to these points and as a rule 
is more helpful than the anterior extension which however may be employed 
ndditionallv with advantage The loss of a last rib on the other hand renders 
some weakening of this area inevitable and the intercostal muscles winch must 
perforce he used for the subsequent closure of the w ound offer poor material for 
this purpose 1 my self therefore though not hesitating to excise a nb when 
I consider it desirable reserve this procedure for cases where I regard it as 
genuinel} necessar} and do not emplo} it merely to facilitate the operation 

To expose the last rib the incision is curved upwards over the outer border 
of the erector spin® muscle and the superficial tissues on the upper side of 
the wound arc reflected as a flap Seeing that the periosteum over this rib 
is more intimately bound down titan that over most of the other ribs it is well 
to make a double incision skirting the superior and inferior margins so as to 
gam immediate access to the edges < f the bone Numerous muscular attach 
ments arc div uled w ith tho point of the scalpel or are torn through with the 
periosteal elovator With ordinary care it is easy to raise the bone from the 
anterior layer of periosteum {a moderately strong structure) leaving the latter 
quite intact The tip of the rib when free is raised firmly with lion forceps so 
as to expose tho attached end of the bone and to facilitate its exposure far 
back As much as possible of the rib must be removed if the full value of this 
procedure is to be gained It is well to trim off the cut end of the rib neatly 
as it ii often left sharp and spinous and is very liable to tear the rubber glove 
or even the finger 

The last rib vanes greatly in length When long its removal provides 
most acceptable additional space and makes all the difterence not only in the 
approach to the upper pole and pedicle but also m the general accessibility 
of the kidney as a whole whilst many organs which refuse to emerge through 
the space between the costal margin and the iliac crest can be freely delivered 
after the rib lias been excised 

If the rib is a small one its removal is less helpful and it is justifiable occasion 
ally to take the eleventh nb also should the circumstances appear to require 
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it The experienced examiner of renal X-ray films is constantly on the watch 
for accessory ribs and also for small and absent twelfth ribs, the latter being 
quite common An accessory nb will therefore have been noted pre-operatively 
and may be removed together with the last rib proper 

After the remo\ al of such rib or ribs gentle digital traction will be adequate 

0 ensure that the soft tissues yield the maximum amount of space Cutting 
at this stage should be proscribed as thereby the pleura will be endangered 
The pleura is protected by the still intact diaphragm below, and the inter- 
costals externally With the most ordinary care it should not suffer injury 
and the writer can assert that certainly within the last fifteen years, no accident 
has befallen it in his practice 

In the forward direction some surgeons continue the line of the original 
incision downwards towards the external abdominal ring, but this takes one 
away from the principal operative area This extension may be used when 
it is desired to do a nephro ureterectomy though I myself prefer to employ 
a separate incision for the removal of the ureter as it tends to leave a stronger 
abdominal wall and a better cosmetic result For a nephrectomy, superior 
acc ess is afforded if the incision is produced in a transverse direction towards 
, umbilicus A variation of this is an incision extending to the linea semi- 
™ 5 u 18 added a vertical incision along this line This latter addition 

g r , e / myself as unnecessarily traumatic and as not providing the 
room where it is most needed 

nf a ,t hesion r AIaa y kldn ®y s operated upon present some amount 

matorv m nr^ adh i eS10n the degree 18 extre ™ely variable Usually inflam- 

it rr>rif>nf /wifi* 1 * 1 *’ ma ^ °^ ci ? r W1 * ,k renal growths and is invariably present 

difficultly tn atl0 ? s ? n the kidney Mild adhesions increase the operative 

1 extent which is trifling, but m bad cases the adhesions' may be 

all imitnTmr.nl thickness, rock like in consistency, and completely obliterate 
prm J S, 1 ll ' l7 r h ka Nevertheless, even though the operation may 
surceon to fail m ,e , P roIon g et J it is most unusual for an experienced 

in these cireumstnti lca * ln ? an adherent kidney Successful nephrectomies 

In undeSm S n Pr0Vlde SOme of the most dramatic of surgical cures 
operatmn iu v E in U „ h a '“V 1 13 usual ‘y " lse to follow the line of a previous 
an a\ascular line nf prac , tice ’ in addition to avoiding multiple scars finds 
anoint of some lmnnrtin 11103 a 1 “I 1 * generalI >’ leads d ‘™% to the kidnej- 
of a rib may withAienofit K -^ n adequate exposure is fundamental and removal 

to ,t tintiTl^iave cornmee^mvself bvT^n thoi, S h 1 P refer " ot to 'T* 

is realh desirable m yself by further observation that such a sacrifice 

as far ns possible but wall nrn ^ tle J? n S er and hlunt dissection are employed 
w,ll be supplemented hv L? ST U1SU ® cle 1 nt ln the ™re difficult cases They 
he made now here no/tlipS " \ tx the scissors or scalpel Advance will 
worst cases that the sent- re ’ accor<kn g as the scar yields It is only in the 
diseo\ered where progress 3 denS ° andsome section can usually be 

made to determ, nHS ou thnS Tf An earI ^ attem ? t shou,d be 
into the scar itself, and the the , kl f ae y proper, perhaps by working 

as feasible, lca\ mg the scar if . Ctl0 , n skould then k eep as close to the organ 
amount of force has to be ***J*!i!i *? n surroun ding structures A certain 

and skill in the application „r*i m , e , ma Jonty of cases and it is discretion 
tjpc of work Force ma\ bp *1 " kick 1S the foundation of success in this 
in others it is fraught with risk Ti m 6ome areas with relative safety, whilst 
because t\cn should the miusd A ,lus posteriorly the work can proceed freely 
relations be encroached imnn !;' es " Iuc “ constitute the kidney's posterior 
upon no great disability would ensue , the same is 
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!™L at « fhe u PPff P o1 ® tlU the region of the suprarenal is approached when the 
nAliwl? T attem P t to follow the renal boundary accurately At the lower 
usunliJ Posteriorly and the dissection can 

f ,r! y fotoeful until the line of the ureter is encountered The anterior 
It r^r ’I * dlfIere " t “tegory and here the dissection proceeds circum- 
specth till the anterior surface of the lidney itself js defined ^not alna.s an 
easj matter— and the peritoneum has been safely reflected 4n opening into 
the peritoneal cavitj is neither an infrequent accident nor of much consequence 
so long as it is moderate m size and the gut is not involved— a very rare accident 



Flo 19 


Subcapsular nephrectomy Finger passes between parenchyma and 
capsule which is densely adl erent externally Arrows indicate that 
capsule must be dm led to expose pedicle for ligature 


The repair of the peritoneum is best deferred to the end of the operation, the 
hole in the meantime being protected by gauze If the damage is done during 
the separation of the upper pole it may occur high under the ribs and in this 
situation difficulty will sometimes be experienced in suturing it as it is a thin, 
tense membrane 

Finally the pedicle is approached It may pro\e to be less affected and 
troublesome than other obstacles which have already been overcome and will 
then be dealt with in the usual manner Conversely it may be just as densely 
sclerosed as the regions already encountered, and scar in this situation maj 
stiU anchor the kidney to its bed and present its elevation on to the lom 
The kidney s bulk therefore gets in the way of the access to the pedicle In 
clearing the pedicle one is liable to imagine that it lias been reached before 
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this is actually the ease It is most desirable to expose and see the actual 
\ essels Dissection proceeds patiently but determinedly, reflecting scar both 
anteriorlj and posteriorly till this is accomplished It is very unwise to put 
a ligature round a mass of scar as it will neither control the vessels nor hold 
its own position satisfactorily Should the surgeon in approaching a pedicle 
of this sort injure an outlying vessel he will find that it presents at least this 
advantage— being anchored by scar it does not retract out of view and so, 
as a rule can easily be secured 

Sometimes the adhesion is so dense that it is virtually impossible to separate 
it Irom the kidney capsule The surgeon may then have recourse to a sub- 
capsular nephrectomy The finger readily finds a line of cleavage between the 
capsule and the parenchyma and the latter is quickly separated as far as the 
pedicle Two difficulties are now encountered (1) the kidney is not mobilized 
ana the work is therefore carried out in a deep recess , (2) the surgeon is on 
,-X Q °PP oslte l s,de the greatly thickened capsule from the vascular pedicle 
\ ,y and , must n ° n expose the latter by dissection as it is unsafe to transfix 

iim y, and apart from transfixion a ligature w ill not hold An extracapsular 
H «!? Ct0mj i I i S t0 b t® P ref ® rred "hen possible, but when perinephric adhesion 
™r, V0 t! ; e , subca P sul ar method can be usefully employed It is not 
^ ntliAr tu h e rculcms d,sease nor when removing a renal growth 
esnemllv dl ® cu jty in dealing with the renal pedicle are glands, 

ncnhrmr^in , 8nant ' g ]f nds , surrounding the vascular pedicle, and hyper- 
rou nd°tli vn! ^ * lthm tbe Vein The discovery of glLdu^ involvement 
rndv for rnm Se ^ S i ma T* C ° me ate in °P era tion when the kidney is almost 
cZL ZrZ, * Xt 1S generall y un " !se to attempt the removal of such 

The well Inn P re f ei ? c ? ma y make for some difficulty in applying a ligature 
into the habl ° f » hypemephromato™ growth ofprojeotin| itself 

before twnf' It £ ause tho operator in such cases to examine that structure 
occasions *T n va tTPT “, ls found f >acked with g row th and on such 
ligature The * le remainder of the vessels by individual 

as close is nossihle f!!o, y f b, , S means isolated and with a scalpel it is divided 
No iSiorrE n? a ru ? g encir <* n 8 ,fc m a transverse direction 

of hv nernenhroimtnnq 6 "T h °i ^, red As the kidney is withdrawn a tongue 
drew 10 in of snel» ♦,<, matena ^ follows it On one notable occasion I with- 
upwards towards tlie occu P ied the vena cava and extended 

dinger of a, r embo 1 if , Th f r ® " as no hemorrhage and no apparent 

S,Uc lf 1 had k «n operating "' 0UW W '**' ^ 

^ ^ CLOSURE OF THE WOUND 

qunntitv orJZ,^ kt t e h ,dne y has been enucleated usually exudes a 
and it acll In® means of atnh» 0 t * " ^ t" ent y f °ur or forty-eight hours 
"Inch mnv escape from *i , , to P rovide an exit for this, as also for urine 
the wound is cnrried out lu'l i * n certa m circumstances The closure of 
Btitch of number one } , bl ® la > er of s ^es The first 1S a con tinuous 

muscle and aponeurosis (iv -a /Vu'V 8 to S et her the edges of the transversals 
'ersnhs fibres spht ns t!i«» i ' , In P oor ty developed subjects tho trans* 
stances ma\ with ndvantnfT ft C | l 18 dra " n taut and tho noedle in such circum* 

adjacent internal obheme i mado to include in its bito a little of the 
nerve which sometimes return ,ook * out must ho kopt for tho last dorsal 
of this muscle, and it slmulfi \ ! Its P 0 , s,t, °n along the upper or lower margin 
*° e 'chuled from tho stitch 
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Tlie second suture line is an interrupted one dumber two or three chromi 
cized catgut is used in 10 in lengths w Inch take a good bite of both the oblique 
muscles (Fig 78 (6 and 7)) Towards the front of the w ound it will be found 
that the internal oblique Ins retracted from view under cover of the external 
and care is called for here to ensure that it is not overlooked Each end of 
each suture is caught u ith a pair of small ells forceps and they are laid out 
across the wound in an orderly series When all sutures are m position the 
bridge is let down or the table is straightened out according to the fcxpe of 
elevation being employed Then the assistant lifting the ends of tho various 
sutures by means of the appropriate forceps presents each pair to the surgeon 
wi tho correct order to be tied When a rib has been excised the postero 
superior part of the w ound offers poor material for suture 

In stout patients the ample subcutaneous fat of tins region should be 
drawn lightly together as otherwise dead space will allow accumulation of 
fluid and so interfere with primary union Interrupted skin stitches complete 
the operation 


TRANSABDOMINAL NEPHRECTOMY 

Situated as it is behind the posterior parietal peritoneum the kidney is 
in tho vast majontj of cases best approached by the lumbar route Occasion 
ally the abdominal route may be chosen as for instance w hen an mtraperitonea! 
lesion requires simultaneous attention But the transabdommal route must 
only be employed when it has been decided beforehand to do a nephrectomy 
and usually for a neoplasm It is quite unsuitable for any procedure which 
opens the urinary passages as for instance the removal of a stone and also 
for tuberculous cases It is claimed that this approach gives good access to 
very large kidnejs and that the pedicle is secured early thus preventing 
dissemination of new growth by operative manipulation A really large kidney 
however will by its very size defeat this intention 

The abdomen is opened through a paramedian incision winch may if neces 
sary be extended to the whole length of the abdomen Young recommends 
the addition of a transverse incision passing outwards for several inches on 
a lex el with the low est point of the ribs When the peritoneum has been opened 
a search for secondaries is made In their absence the small gut is packed 
aside but is in some cases especially in stout subjects a source of difficulty 
as coils persistently overflow the operative field The ascending or descending 
colon is identified and drawn inwards The posterior layer of the parietal 
peritoneum is incised outside the colon and is raised from the surface of the 
kidney When adherent it may be necessary to leave some of the peritoneum 
attached to the kidney The renal vessels and ureter are exposed ligatured 
and divided and the kidney is dissected free and removed Dense adhesions 
posteriorly sometimes make this difficult The kidney bed is drained through 
a stab incision in the lorn and the wound in the posterior layer of peritoneum 

is carefully closed T 

J B Macalpine. 
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SURGICAL ANATOMY AND PHYSIOLOGY OF THE URETERS 
DEVELOPMENT 

T HE ureter appears as a bud given off from the primary excretory 
(Wolffian) duct at the twenty sixth day of intra uterine life when the 
embryo is about five millimetres m length The uretenne bud develops 
cranially to become the primitive renal peh is at its upper expanded extremity 
where it comes into relation with the metanephros The caudal portions of 
the primary excretory ducts are absorbed into the urogenital sinus to form 
the vesical trigone During this process the ureter acquires a distal terminal 
opening into the bladder when the embrjo is approximately 11 or 12 mm 
long Thus in the development of the bladder the urctenc orifices are already 
above and lateral to those of the primary excretory (ejaculatory) ducts 

ANATOMY 

The ureter is a relatively thick muscular tube which is characteristically 
nrm on palpation It has an average length of 30 cm and measures less than 
cm in diameter The ureter extends from the renal pelvis above to the 
ureterovesical opening below The abdominal and pelvic portions are equal 
of ^ as ureters descend on the psoas muscle they conv erge slightly 

so that as they enter the pelvis where they cross the iliac \ essels they are about 
a P art Within the pelvis the ureter pursues an arched course with its 
°= ty i P + ° 9t T 0rl T and lateral, y a "d it enters the bladder obliquely from 
a postero lateral angle at the base of the trigone 

nPri™if nS_ A bdominal portion— Anterior-^ The anterior layer of the 
diar fnooo asc1 ^ (Gerota) soon fades away in the retroperitoneal tissue of the 
oariet.l ™ , the “ reter comes mto intimate contact with the posterior 
Sir noe T .» 0ne i Um .e hr0 ' lghout the « reatl! r part of its abdominal and all its 
wall thp nrp+o As P er d° neum 1S stripped from the posterior abdominal 
right ureter 13 mo ^ l * lze d with it in the thin extrapentoneal fascia The 
vessels anrl *7 ^ r,ght col,c deocohc and testicular or ovarian 

vessels 6 ure ^ er by the testicular or ovarian artery and left cohc 

on ^e S nsoT7^.° 5 lu Uret f rs hav ® sim, lar -posterior relations The ureter descends 

ne "£ the externaldiacTarte^at rta^rig^m " ° n "“ gem ‘° ^ 

till it reaches'the^eveToftlip ^ e ^v! r i“" S bock "“ rfs and downwards in the pelvis 
to the bladder It onn u 6 lsc ^ ia ^ 8 P me where it turns downwards and inwards 
lies antero medially 6 S6en S lmm § through the parietal peritoneum which 

and belund'the ur™er h whfl° ZtcrUn “it P °*™ the ; nt f nal i baa art ery ,s ab °,a 

e Iatera hy the psoas and obturator internus muscles 
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are separated from the ureter by the external iliac vein, obturator nerve, 
obturator, vaginal and uterine vessels in that order from above downwards 
Un the pelvic floor as the ureter turns forwards from the ischial spine it lies 
on the lex ator am close to the lateral fornix of the vagina , it lies below the 
base of the broad ligament and is crossed by the uterine vessels as they pass 
medially, and the ureter turns forwards to enter the bladder 

In the mate on the side wall of the pelvis the internal iliac artery lies above 
and behind the ureter, while laterally the psoas and obturator internus muscles 
are separated from the ureter by the external iliac vein obturator nerve and 
the obturator and inferior vesical vessels On the pelvic floor as it turns for 
wards on the levator am the ureter is crossed by the vas deferens close to the 
bladder, which it enters, slightly overlapped by the upper border of the seminal 
vesicle The terminal portions of the ureters are surrounded by a plexus of 
veins and lie 3 to 5 cm apart as the} pierce the muscular wall of the bladder 
The course of the intramural portion of the ureter is oblique so that the ureteric 
orifices are not more than 2 to 3 cm apart on the ureteric ridge at the base of 
the trigone 

Blood supply — The ureter has a free blood supply from the mam vessels 
adjacent to it throughout its course in the abdomen and pelvis Thus the 
renal, testicular or ovarian and colic arteries supply the abdominal part of 
the ureter, and the vesical, middle-rectal and uterine artenes the pelvic portion 
The ureteric vessels through their many branches intercommunicate freely 
and form an anastomosis (a) on the adventitial coat or sheath of the ureter, 
and (&) on the submucous or inner coat These plexuses also intercommunicate 
freely by means of perforating tributaries through the muscular coats Thus 
it is possible, though inadvisable, to strip the adventitia from considerable 
sections of the ureter without consequent necrosis from interference with 
blood supply The venous return is by the many ureteric veins to the 
vesical, uterine, lumbar and renal veins At the lower end of the ureter 
the venous plexus in the sheath is very markedly developed and, when 
injured, there may be a troublesome amount of bleeding which obscures 
the operation field 

Lymphatics — The lymphatics of the ureter accompany its vessels and pass 
medially from the ureter to the corresponding groups of glands These are 
situated in relation to the internal external and common iliac arteries, the 
aorta and vena cava, and the testicular or ovarian and renal arteries The 
lymphatics arise m the submucosal and adventitial coats of the ureteric wall 
Like the vascular plexus, the lymphatic plexus is continuous throughout the 
length of the ureter From the plexus and draining it, however, lymphatic 
channels pass medially from each segment to the corresponding glands which 
accompany the vessels These may be grouped as iliac, lumbar and renal 
lymph nodes The animal experiments of Mackenzie and Wallace (1935) 
have demonstrated that dye particles drain medially and m a segmental 
manner from the ureteral lymphatics to the lymph glands accompanying the 
vessels They failed to find evidence of an ascending or direct route of lymphatic 
drainage from the lower ureter to the kidney Investigating along similar 
lines Parker (1940) found that although the lymph collectors of the ureter 
passed upwards and downwards for variable distances they eventually left 

the duct for the regional lymph nodes 

Nerves— Mitchell (1935) has described three mam groups of ureteric nerves 
(1) A superior group from the lower fibres of the renal plexus or from the inter- 
mesenteric nerves (2) An intermediate group from the superior hypogastric 
(presacral) plexus or from the upper end of the hypogastric nerve (3/ An 
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inferior group from the lower end of the hypogastric nerve and the upper part 
of the inferior hypogastric plexus 

Both for interpretation of symptomatology and for the purpose of surgical 
denervation of the ureter it should be noted that intercommunications have 
been described (a) between the superior and intermediate ureteric nerves 
and the testicular or ovarian nerves and (&) between the intermediate and 
inferior ureteric nerves and the nen es of supply to the v as deferens the seminal 
vesicle and the epididymis or the ovary and the uterine tube (Mitchell 1938) 
It is noteworthy that Learmonth s (1931) clinical observations showed that 
stimulation of the hypogastric nerve is followed by contraction of the 
corresponding ureteric orifice and that a hypogastric neurectomy is an effective 
procedure in the treatment of mcgalourctcr 


HISTOLOGICAL 

The ureter has three coats (1) the adventitia which is an outer fibrous 
sheath containing the adventitial vascular plexus (2) a middle coat of three 
layers of involuntary muscle The outer and inner lay ers consist of longitudinal 
fibres and the middle layer is of circular muscle and (3) the inner coat is made 
up of a lining of stratified transitional epithelium with a fibro elastic sub 
mucosa which like the sheath contains a vascular plexus The elastic fibres 
ol the inner coat throw the mucous lining into longitudinal folds and give 
the lumen of the ureter a characteristically star shaped appearance on cross 
section In the lower portion of the ureter longitudinal muscle fibres are 
present in the sheath E A Schafer (1929) found an increased proportion 
ot connective tissue among the muscle bundles of the upper two thirds of the 
ZTlv whereas m the lowest third the connective tissue is relatively scanty 
, tbe ^uiature predominates The outer longitudinal layer of muscle 

to fuse w^b + M r6S i e ' and the longitudinal layer is continued 

to fuse w ith that of the bladder w all (\\ aldeyer s sheath) 

lowesTtlmdf the U n eter ,s often dlvlded >nto uppermost middle and 

three levels m anato ‘ 1,lcaIl y points of narrowing are constantly present at 
and (31 thp 16 ? retero P elvic junction (2) the crossing of the iliac artery 

fourth' point of IT portion at the entrance to the bladder In the female a 
these pomt 1S /° U " d at base of the broad lament Between 

Pe, At tC peC/lT fG T Ie " Pl '" n ?he V ureter ndle ^ ^ ^ ^ 

common iliac artervXv^ ur ® ters cross the ll,ac vessels obliquely where the 
there is a difference in theVo t0 and external divisions At this point 

difference in the course fnlln ^ ureter on t{ie ° sides owing to the 

iliac artery crosses the ^ tbe t ''° lliac vessels The right common 

more anteriorly than the^ef^Thl™^? 0 " 1 J eft u° nght and therefore b , e f 
common iliac vessels aim ^ The right ureter has to cross over the right 
has a more exposed ^urte^ la?^ fc ° g T the P ehls according S? 

promontory of the sacrum l e , ft ' v ' lllch 1S P ar % protected by the 

mesentery which lie anterior to^t* 11 addltl0n by the sl g moi d colon and its 


PHYSIOLOGY 

describes the^pemtaltm wav^ , of tbe ureter m d °g s , , He 
s as (°) longitudinal contractions which shorten 
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the ureter and (6) a circular contraction which momentarily obliterates the 
lumen as the wave ad\ances Peristaltic activity as far as the longitudinal 
contraction is concerned rapidlj involves the entire ureter w hereas the circular 
component is more segmental The amplitude of a v ave of contraction \ anes 
from 2 or 3 cm to 8 or 10 cm water pressure The rate of peristaltic action 
varies from one contraction even two or three minutes to one every five or 
m\ seconds The rlivthm depends on the rate of secretion of urine so that a 
series of contractions maj be noted with regular or irregular v ariations in their 
time of occurrence The uppermost third of the ureter is more excitable than 
the lower portions and it is believed that the renal pelvis acts as pacemaker 
Uthough peristalsis is normnllv downwards a reversed peristaltic activity 
mat be excited Thu is shown constant!} b} the ease with which ascending 
ureterographv and p}elograph} mi} be carried out when sodium iodide is 
injected through a ureteric catheter whose tip hes just within the lumen of 
the lower ureter \ igorous antiperistaltic movements can be elicited bj 
pinching the ureter this can he seen particularly well when there is a partial 
obstruction which has led to h} pertroph} of the muscle In the presence of 
complete ureteric obstruction both spontaneous peristaltic activit} and the 
response to stimuli are greatl} reduced The withdrawal of retained fluid 
leads to the return of peristalsis winch mav be vigorous or even reversed 
An} obstructive factor which can cause over distension of the ureter would 
appear to abolish peristaltic movement and thus lead to stasis whereas an 
abundant downward flow of urine makes the most effective ureteric stimulant 
I^eloscopv and intravenous nrograph} have provided important contributions 
to the stud} of the nature of ureteric activity 1 bus it has been proved that only 
a part of the ureter is filled bv the opaque unnar} medium at any one time 
Cumming (1930) bv serial photograph} showed that apparent narrowing 
of the ureter was reall} the upper or lower limit of a peristaltic wave The 
characteristic shadow of the filled portion of the ureter is called the ureteric 
spindle and m a normal ureterogram the ureteric spindle is divided into two 
parts abdominal and pelvic between the normal sites of narrowing of the 
ureter at the urctcropelv ic junction the crossing of the iliac vessels and the 
intramural or juxta vesical levels The interpretation of ureterograms may 
le difficult in retrograde p}elograph} when the presence of an indwelling 
ureteric catheter or ov er distension b} opaque medium leads to disturbance 
in normal peristaltic activit} and in particular to spasm Similar!} the 
interpretation of intravenous urograms may be rendered just as difficult when 
uroselectan is rapidl} swept down the ureter by a normal active peristalsis 
and accordinglv incomplete ureterograms are obtained 

Compression of the ureter b} mechanically obstructing it rnaj improve 
visuih?ation but this procedure b} its ver} nature upsets ph}Sio!ogical con 
ditions Baird (1935) has earned out nianometnc observations on the tone of 
the ureter in pregnane} He noted that the tone of the normal pnnugravid 
ureter reached in its upper segment 30 cm of water pressure and in its lower 
segment 40 cm Trattner (1 J3°) had made original observations on ureteric 
tone using an electrical drop recorder He found that the intra ureteral 
pressure during peristalsis varied between 3 and 18 cm of water and ureteric 
contractions could be induced by the injection through the catheter of a few 
cubic centimetres of saline The response w as measured by noting the frequency 
and amplitude of the ureteric contractions including any tendency to spasm 
The ureters in pregnancy— The ureter in pregnancy lias been shown to 
undergo changes which are characteristic During the last six months ot 
pregnane} there is a progressive ureteric atony accompanied b} dilatation 
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and often tortuosity and kinking, which lead to urinary stasis and hydro- 
nephrosis (rigs 80 and 81) Anatomically the lower end of the ureter is found 
to lia\e undergone hypertrophy It is at this le\el that the outer longitudinal 


Hydroureter of pregnancy with calculi 

in renal pel\ 19 “ 

Fio 81 

Hydroureter of pregnancy The foetus 
is shown 

n muscle fibres of the ureteric w all are normally 
jr coarser in structure, and there is proportion 

ately less connective tissue in the sheath 
During pregnancy there is a hyperplasia of 
the musculature of the sheath at the lower 
en d °f the ureter, which becomes greatly 
thickened and semi-rigid Several Metvs 
have been expressed as to the aetiology of 
1 these changes especially when the lack of 
\ | tone the dilatation and the hypertrophy 

\ < ia vc been shown to disappear completely 

Jk 1 at the termination of the pregnancy 

| F J Browne (1942) believes that the 
^ ? 1 atony is due to the amount of active progestin 

in the circulation during pregnancy The 
4 i ? ton y ar, d dilatation are most marked on 
Fin so ri 8j*t side They are present only above 

Hvdroun*tcr nf 1 t , P^ 10 brim, below which, on the right 

pregnancy side particularly the ureter is thicker and 

who described these chanwo more ri g»d than normal Hofbauer (1928) 
segment of the ureter had fed ’ + C01 ? SI “ ere d that tho rigidity of the lowermost 
Baird (1935), howeter holds tl, obstru . ctlon an d stasis in the upper two-thirds 
is protects e, in order to pre\entimd W that tlie thlckenin g of the lower segment 
uterus, w Inch might otheru iso ^ ntiue P ressure on the ureter from the pregnant 
latest w eeks of pregnane v Tt act ual obstruction of the ureter during the 

J it Has been noted that the right ureter is exposed 
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to a greater pressure in the pelvis than the left on account of a difference in the 
course of the two jhac arteries (Baird) On the left side the ureter is more 
protected as it lies behind the mesocolon On the right side the ureter lies 
anterior to the common iliac artery which has crossed the vertebral column 
and so occupies a more font ard position than its neighbour These anatomical 
factors ma\ have some relation to the greater frequency of right sided hydro 
ureter and Indronephrosis in pregnancy In addition the pregnant uterus 
inclines slight 1 \ to the right 

The dilatation is of the greatest size in the first pregnancy and tends to 
decrease m each succeeding one 

It has been shown that the dilatation of the ureter runs parallel with the 
excretion of esterin and corpcus lutcum hormone These substances are ex 
crotod progress!* e!y from the third month onwards from which time the 
placenta takes oxer the production of them This last fact has been made 
clear b\ the experimental w orh of \ an W agenen and Jenkins (1 939) Working 
with ten Rhesus monkexs the} followed the changes m the ureters by uro° 
graph* through thirtj scion successive pregnancies In one animal hydro 
ureter appeared almost three months after the fectus had been removed the 
placenta remaining undisturbed throughout 

MncLcnn ami Doming (1943) have shown that the period of greatest dilata 
tion of the ureters is also the period when renal infection has its greatest 
incidence 

PvrilOLGOX — Slava of the ureter and the sequel* of dilatation kinking 
and hydronephrosis aro important contributory factors to the 1 per cent 
incidence of pxehtis as a complication of pregnancy (Browne) Infection of 
the upper urmarx tract in association with hydroureter is often ^ery resistant 
to treatment and focal infection of the ureter may be followed bj fibrosis 
and stricture an organic lesion which persists when the pregnancy is over and 
the ureter should return to normal shape and function (rig 82) The ureteric 
stricture of multipart is due to repeated dilatations of the ureter accompanied 
l x infection in su cccssne pregnancies The stricture is found just below the 
pelxic brim and may gixo rise to a gross hydronephrosis and hydroureter 
ahoxe Interference with the \enous plexus as a result of the dilatation and 
stricture of the ureter has led to a local vans in its wall Middleton (1928) 
lias pointed out that such xances may be the source of bleeding in some cases 
of so called essential haematum 

Tkextment — Simple hydroureter of pregnancy is so constant and usually 
sxmptom free that no treatment is required But when pyelitis of pregnancy 
is present treatment is certainly necessary (see p 742) Hsematuna of preg 
nancy of the essential type responds well to the removal of residual urine 
In an indwelling ureteric catheter 

PHARMACOLOGY 

Morphine causes an increase in the tonicity of the ureter but combinations 
of the total opium alkaloids which contain papaverine and narcotine inhibit 
ureteric contractions and relax its tone Drugs of the cholm group cause 
increased peristaltic activity through their action on the parasympathetic 
inner* ation whereas atropine preparations depress the parasympathetic 
fibres and cause relaxation Morphine and atropine together have been used 
constant lx for their central analgesic and local spasmolytic effects m ureteric 
colic This standard combination has the disadvantage of producing a con 
siderable narcotic effect when repeated doses are required Many drugs have 
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been used in the treatment of ureteric stone w ith a view to facilitating descent 
by more vigorous peristalsis or by relieving spasm during endoscopic mstru 
mentation Pethidine hydrochloride has spasmolytic properties like the atro 
pine group It antagonizes acetylcholine and depresses the tone of smooth 
muscle Clinically pethidine has proved of value in the treatment of renal 
colic because of its central analgesic effects without accompanying narcosis 
(Bramw ood 1943) Avertin rectally has been used preparatory to cystoscopic 
examinations and manipulations on account of its spasmolytic effects Jarman 
and Scott (1937) have injected a freshly prepared 2 per cent solution of avertin 
to the ureter prior to the withdrawal of twisted ureteric catheters in the treat 
ment of calculus Pancreatic tissue (insulin free) extracts have been employed 
m similar circumstances for their marked dilator effect on plain muscle 
(Lazarus 1940) Papavenne hypodermically accompanied by the mtra- 
ureteric injection of a solution of cocaine should together exert the maximum 
dilator effect on the uretenc musculature, with the additional advantage of 
vasoconstriction Prostigmin, as a vagotonic agent without the more wide- 
spread action of physostigmin, has been employed to increase peristaltic 
actmty of the ureter in atonic dilatation 


EXAMINATION 

Symptomatology — The characteristic symptom from disturbance of ureteric 
junction is a colicky pain which radiates from loin to groin The pain in the 
loin is accounted for by the distension of the renal pelvis and capsule which 
must always accompany an obstructive lesion of the ureter The waves of 
excruciating pain which radiate downwards are due to irregular and violent 
peristaltic contractions of the ureteric tube, but though the colic is agonizing 
J™ JL * S and ’ as a rale ' vvorks U P to a climax, the contractions may be 
!w™ tt6nt ’ ° r glve nse no more than recurring twinges The renal- 
hpicrh / rWi f ain , 1S co n stan tly present, and of a sickening intensity during the 
m a MM °l 1 *V aS a tendeno y ‘o Persist an ache or, more certainly, 

timcsth. n 7 of , dlsco “ fo rt m th « loin While the causal lesion remains Some- 
a'ffected C r“ n Io ^ al !? e on the abd °n>m a l wall the segment of the ureter 

ns to the’ a 1 ? 6 *? e descent o f - oretene calculus and oSer an opinion 
“ncr 3 i w ™! f .c y the stone Such a localization must he possible from 
inSmohon ? r ° f enc muscu f a fnre, which, owing to the segmental 

T S* « 1V - — *» a -ferred pam b 

defalcation or J . u * tavesica ^ portion of the ureter may lead to painful 
opening to distnrharf 100 f u nd esions tke intramural part or its vesical 
ureter links un that ™ ,ct ^ nt,on The segmental innervation of the 

the testicular or ovamn t *i e ^ enal P lexus and intermesenteric nerves 

\esicle These cnnn*»M-. erVCS ai J d nerves to the vas deferens and seminal 
tympanites which mav ex P* a,n tke nausea, vomiting and abdominal 

am^T^ght frequ^ic^w ith which^ppendicular 

kno ' vn Sim,larly a left 

Tins is not unexpected ™hen theV' 11 / Ureten0 . Ies . 10ns ls veI 7 characteristic 
to the Wolffian body and duo* dev e | °P m ental relations of the ureteric bud 
the ureter which arc' exudative aid’ lnto , otmsld eration Infections of 

irritation of the retroperitoneal ^ tc " d *° th e pcriureterio tissues lead to 
rigidity of the abdominal wall rves nnd cause localized tenderness and 
m common with all mtra-abdommal inflam* 
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mations Such conditions as tumour of the ureter or tuberculosis of the 
ureter often associated with gross thickening of the tube are not painful when 
there is no obstruction to the upper urinary tract 

Inspection— Thomson Walker (193G) reported the case of a child with gross 
ureteric distension which was visible on the abdominal u all 

Palpation The course of the abdominal ureter may be traced from a point 
4 cm from the median line opposite the second lumbar vertebra to a point 
3 cm from the median line on a line joining the anterior superior spines of the 
ilium The right ureter lies a little to the inner side of the base of the appendix 
The ureter may he compressed through the abdominal wall and the contrac 
tions excited used to assist in the localization of calculus Occasionally in 
a eo operative patient deep palpation inaj demonstrate a thickened ureter by 
rolling it outwards under the fingers 

Ov Rfctai* h \ \Mrv ATION in the male preferably using the knee elbow 
position the ureter raw be palpated by inserting the finger high up to the 
lateral peluc wall and then with a downwards and inwards sweep bringing 
the pulp of the finger to bear from the bladder base and seminal vesicle to the 
base of the prostate In Die female the ureter may be palpated through the 
nntero lateral walls of the xagina at the junction of its upper and middle 
thirds Although the ureter has normally a firm and cord like consistency a 
considerable degree of thickening is necessary to render it palpable from below 
Radiography— On an \ ray plate the course of the ureter may be visualized 
as it passes clow nw ards on the psoas muscle from the level of the second lumbar 
% ertebrn close to the tips of the transverse processes of the i ertebr® and 
inclines medially to cross the centre of the ala of the sacrum In the pelvis 
the line passes slightly outwards to pass just internal to the lower margin of 
tile sacro iliac joint It then follows the pelvic wall with an outward convexity 
till it turns medially to the bladder opposite the ischial spine The radiograph 
should be sufficiently soft to outline the outer border of the psoas muscle 
Occasionally the soft tissue shadow of a greatly distended or thickened ureter 
may be recognized Ureteric calculi are to be distinguished from pills bismuth 
t Iitcrohths calcareous glands and phleboliths An aperient such as a liquorice 
powder which docs not lead to gaseous accumulation in the colon makes an 
excellent pre radiographic preparation but when gaseous distension interferes 
with good radiography pituitnn may be administered with effect 

Cystoscopy — The appearance of the ureteric orifices on the interureterie 
ridge of the trigone of tho bladder is of fundamental importance in a routine 
cystoscopic examination (see p 254) The Ureteric orifice may be described 
under three headings (A) position ( B ) number and (C) appearance 

(A) Position — formally the ureteric orifice presents a slit like opening 
at either extremity of the interureterie ridge at the base of the vesical trigone 
Under obser\ ation the orifice may be seen to retract before evacuating a clear 
jet of urine into the cystoscopic medium \\ ith a clear medium and adequate 
illumination the smallest ureteric orifice should be capable of identification 
m its usual position No sign of a ureteric onfice under such conditions is 
evidence which points strongly to congenital absence of the ureter and the 
kidney on that side or an abnormal implantation of the ureter Confirmation 
may be arrived at by chromocystoscopy after the intravenous injection of 
indigo carmine when the entire bladder mucosa posterior urethra or vaginal 
vauft may be inspected for the missing ureteric orifice The observations 
following intravenous urography provide an important contribution to the 
evidence for or against the diagnosis of the absence of a functioning kidney 
and ureter 
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(2J) Number — A double ureter with two ureteric orifices is present in 
3 to 5 per cent of examinations The lower opening is that of the ureter leading 
to the upper and smaller segment of the renal pelvis The openings usually 
lie close to one another m line on the ridge 

(C) Appearance — Contracture retraction and dilatation may be noted 
as the actual condition of the orifice under inspection In addition there may 
be alterations in the vesical mucosa immediately adjacent to the orifice such 
as congestion (edema or ulceration The termination of the ureter may balloon 
into the \esical cavity m ureterocele or it may be retracted upwards and 
outwards from a chronic ureteritis such as that due to tuberculosis A small 


calculus may be present in the orifice or its lips may be lacerated from trauma 
due to the recent passage of a stone 

The nature and time of the appearance of the efflux require a little patience 
for adequate \isuahzation The ureteric orifice is drawn up before the 
oncoming peristaltic wave which leads to a discharge from the ureter Since 
the bladder has been filled with a medium ureteric contractions may have 
been damped down for the period of examination unless diuresis has been 
procured by pre cystoscopic preparation 

The smoke like puff of a bloodstained efflux is characteristic and of the 
greatest value m the investigation of cases of hematuria In pyonephrosis the 
discharge from the ureter is typically semi solid like that expressed from a 
tube of tooth paste Worm like clots may be ejected when there has been a 
h'emorrhage from a tumour of the kidney or ureter Finally the time of 
appearance the rhythm of ejection and the concentration of dye m the efflux 
maj pro\ido valuable information as to the state of the kidney above when 
chromocystoscopy is carried out after the intravenous injection of a saturated 
solution of indigo carmine 

Uretfric catheterization is of signal importance in the investigation 
ol the urinary tract The passage of the catheter not only demonstrates the 
permeability of the ureter but provides the means of segregating the urine 
excreted by the two kidneys The specimens so obtained may be investigated 
chemically for function bactenologically for organisms and cytologically 
or cells and crystals Three types of ureteric catheter are usually employed 
V 1 ’ 1 ’?' l2 ,’ flutee nded “ml (3) bulb catheters They are of 
| tlC *5 1,h 1 T “*° opaque and so marked m rings that the number of 
“r ° f cathl!tl!r passe< can reality be read by the observer during 

thr^ drtor?„r?. thel T 8h °r Uld bo ko P t ,n a °° o1 “nd dry storage cupboard so 
eat I n™, V™ b> .l° ften, "S ma y be avoided In the uarm urological 
containing ; lu > , cat l' c ‘ara may be laid out in an antiseptic lotion 

ngiditt of the nr t"* V, ns ^ cystoscopist comes to rely on the natural 

■ 

t rftun?a° nml° nn v Zat l? n ureter is undertaken without unnecessary 
in a mueou, fo d t " S ra f oral “n of the ureter by the .mpaet.on of the tT P 
\crM?l\ too ricid a ,eter ''Inch is too soft offers no purchase and con 
inssnei upwards Psln' 6 !***' 1 not con ^ orm to the curves of the ureter in it< 
Ii\ too Mcorous call!,, " r f er,C flpasm h'emorrhage or injury may be caused 
Uthrter ^ nXotSo^ n” 7at, ° n a ° n the other h ™ d the choice of a suitable 

sco] list to catl.eten7?aTi?Khh e i m 8 tft! , } nnS I* 8 P ™f ge ,na > enabl ° tho 

sterile water iliinnn ino( g ^ lint able ureter Tho simultaneous injection of 
nl™.h t m" “» tea >* *o “access m a ddl/cult ease 
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01naiy tipped catheters are of greatest value when there is contracture or 
spasm of the ureteric onfiee but generally speaking the flute ended catheter 
is tlie most serviceable type in routine service Bulb catheters have their 
use when it is important to collect the total urine excreted m a given time by 
the kidney during functional tests The bulb catheter and bulb bougie are 
also important aids in the diagnosis and treatment of ureteric stricture or 
contracture The wax tipped catheter is employed m the investigation of 
the ureter for calculus 

Radiographically certain calculi are non opaque and moreover the body 
of the sacrum obscures a considerable part of the pelvic spmdle of the ureter 
on the radiograph In these circumstances the sounding of the ureter with a 
wax tipped catheter and its inspection subsequently under a hand lens for 
scratches may prov e classical aids in the diagnosis of uretenc stone 

The ureterogram is the radiographic outline of the ureter after the injec 
tton of an opaque medium The retrograde ureterogram is quite as important 
as the pyelogram and may be made by withdrawing the ureteric catheter 
as the injection of sodium iodide is nearing completion By this technique 
the filling defect of a ureteno tumour may be outlined and an anomaly of the 
ureter demonstrated In bifurcation of the ureter the iodide flows into the 
branch as the catheter is withdrawal Bifid ureter is not so common as double 
ureter when the anomaly is bilateral A ureter which is bifid i e bifurcated 
in its lower segment only is extremely rare The employment of intravenous 
urography as an accessory to the retrograde ureterogram has the advantage 
of providing a photographic record of a moving column of opaque medium 
Radiographs taken in Tapid sequence with or without compression of the ureters 
serve to distinguish true contractures or strictures of the ureter from pen 
staltic waves of contraction and ureteric spasm 

David Band 
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CHAPTER XV 
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CONGENITAL ABNORMALITIES OF THE URETERS AND 
THE URETERIC ORIFICES 

CONGENITAL ABNORMALITIES OF THE URETERS 
l HESL will be described under four headings — 

A Duplication of the ureter 
B Bifurcation 

C Alterations in the course of the ureter 
D Pctopic ureteric orifice 

Duplication — This anomaly has been found to be present m 3 to 5 per 
n ot examinations It mav occur as a complete duplication of the ureter 
— — which has then two ureteric orifices or the 

ureter with a single ureteric orifice maj 
bifurcate in its upw ard course to the Kidney 
When a complete double ureter is present 
the two ureteric orifices usually lie close to 
gether on the interureteric ridge (Tig 83) 
Under such circumstances the lower ureteric 
orifice is always that of the division of the 
ureter leading to the upper segment of a 
double renal pelvis The upper segment 
is the smaller and consists of the upper 
major catyx system only Such a kidnej 
is often referred to as a double kldncj 
although the two segments together equal 
a normal renal organ The segments how- 
ever are independent as regards drainage 
8 v stem and blood supply and mav be ob 
viousl} apart from one another to the naked 
e\e On the other hand onlj a faint 
alteration m the lobulation of the kidnej 

metsS? dttph " t,on or ,Mfu,n 

ureteric bud from the Wolffinn\ Cn J >n °F ,C 1,fc eit,ier t,,e splitting of the 
of independent origin Since V 1 ® I )resence of two ureteric buds 

nrihgt in order to form the duct ls ab<? orbed into the vesical 

tion must lie first to unm nn m i n ° i that the lower ureter in duphea 

to ocuipv n more repbnlu nnrl ^ n ”® nt °nficc on the trigone, and thus conics 
I lie latter gains »n imknonil*.„» 01 I )os,,tlon than that of the upper ureter 
dtvdoptiunt and tins inust l °I*' n,n K to the bladder nt a later stage of 
position (Mngnrt-Mfvcr biw) W ncccf<H,t J more caudal and medial »« 



r d *1 il t lln*ter 
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nortf ,„ B i fU | rCa ? {l0tl ~ i,1C r U F ctc , nc s P ht , ma > occur either at the intramural 
J 1 . *l on or in 8 Jlc r up In Ijoth tjpes there is a single ureteric orifice but in 
1 0 ,on,,pr a ureteric membrane may persist from embryonic life and lead to 



Simplo dystopia — pclvto Vi Inoy Crossed djstopia un lateral fused 



Tio 8 j 

S mple dyatopi k pcl\ ic k dney 


Crossed dj stopia pelvic k dney 


stenosis of one segment of the double ureter at the point of bifurcation While 
the bifurcation is almost alwaj s in a cephalad direction le in Y with a single 
ureteric orifice very occasionally the direction may be reversed and from the 
single pelvis a normal upp°r ureter may bifurcate caudally to enter the bladder 
by two ureteric orifices i e in A The lower branch in this type may have an 
ectopic opening Occasionally one segment of a duplicated or bifurcated 
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ureter maj terminate blindly Such an anomaly may present as a small 
diverticulum opening into the bladder or the ureter otherwise there is an 
elongated ureteric tube which has no contact with the renal parenchyma (Figs 
80 and 87) 

C Alterations in course — In simple dystopia (Figs 84 and 85), or ectopic 
kidnej the ureter is shortened, whereas in crossed dystopia (unilateral fused 
kidnej ) the ureter passes across the mid-line to reach the renal parenchyma 
The ectopic kidney has usually an abnormal blood supply from aberrant renal 
vessels which pass directly from the aorta or iliac vessels The relations of 
the affected ureter to the veins are extremely variable The persistence of a 
posterior cardinal vein or double vena cava may be associated with a postcaval 
ureter This anomaly occurs on the right side and the situation of the ureter 
behind the vein or surrounded by its branches may lead to kinking and 
obstruction In such cases the ureter deviates to the mid-line and lies close 
to the anterior aspect of the bodies of the vertebra? (Derbes and Dial 1936) 
In mal rotation of the kidney, and characteristically in horseshoe kidney the 
ureter lies anterior to the parenchyma of the lower pole, or fused low er poles 
I lie arrangement of the renal veins may be of a foetal type A double ureter 
is contained in a common sheath The ureter from the upper segment of the 
ena pelvis passes behind that from the lower segment m order to reach the 
?? ? n /l 1 , 6 interuretenc ridge This orifice is always caudal and 
u ,° t ^ e ureter from the lower segment of the kidney (Weigart 

o' 6 s y m P to J ns associated with these anomalies are those of 
, ir n . Sometimes there are congenital or acquired strictures at the 
„,+i, i? 0 oia ^ ce ?,r mucous folds may occlude the angle of union in 
kink or folri 1 “ rcatl0n (Cliwalla, 1927) In the absence of organic stricture 
to 13 presumed that a faulty neuromuscular mechanism has led 

anomalv of * nd possibly infection or calculus Undoubtedly the 

normal 8 si ^ e T ur ®* er l,as a higher rate of associated pathology than the 
ated with i 6 treatment of upper urinary tract obstruction associ 

‘ ^ “”.r aI,CS ’ ‘, he 8uccessful " establishment of free drainage by 
segment is fwonontT ”1?^ 'extremely difficult In double ureter the upper 
adequate m strum pi /i°^ f 1 ?®] ca ^^ re an d the common sheath may prevent 
a single urctenr nnfi dilatation Likewise bifurcation of the ureter above 

branch by ureteric catheterization d, ' atat,on 0nd dra,na S e of the narr0 " ctI 
double kidnpl' 1 an< * sten osis have occurred in one segment of a 

ureter, c '° 08 ""f " 

denervation of tho rJj ® , j , r dysfunction and pain (renal neuralgia) 
maj lead to relief P e< * lc *® separation of the segments of the ureter 

dnthermv electrode ° 8 , IS of the on h ce may require meatotomy using the 

there is associated uret nt * osc °P ia scissors before bougies are passed When 
urcterohthotomv folIovten C i. Ca l^ U US ’ treat ment may best be carried out bj 
to the bladder throned. tfie P assa g e of bougies in a retrograde manner 

D EctODlc nrefer i i‘ e « pen, '?8 mtheur eter 

duct appear later than Should the uretenc bud from the Wolffian 

of implantation of the al m l ,e development of the feetus, an anomal) 
of the uretenc orifice cnc °n: ficc maj follow The aberrant implantation 

posterior urethra m the 2mm , foun(i , (®) ln t,ie vesical trigone, in the 

and (6) m the female in HiuT 11 ', es,cle or ejaculatory ducts in the male 
in the utenne canal ’ Fctnn CS1CaI tr, g° ne > m the urethra, in the vagina or 
congenital anomalies of «hV C J ,n ?? ,c or,fice 18 often associated with other 
genital and unnary passages An abnormal 
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K&2EL? «{? U ? ter ,n 5° the urethra * the male is usually proximal 
Tn the lif P bmcter * an , d roptoms affecting mictuntion vary gieath 

In the female there is no sphinctenc control of the ectopic ureter, and con 
sequent!} urinarj incontinence is always present 

In tho routine investigation of incontinence in the young the possibility 
„‘? P | ur 5 teno onfi “ tas , t0 be k 'Pt m mind Excretion urography and 
1 10 S' endoscopic inspection after an intravenous injection of rndmo 
carmine form important stages in the investigation When faulty implantation 



Fig 88 

Double ureter w»th h> dronephr 0 sis «nrt li>dro ireter 
of upper component 


of the ureter has led to obstruction and infection in the upper urinary tract 
nephrectomy is indicated The need for conservation may, however, render 
re implantation of the ureter into the bladder the operation of choice 


CONGENITAL ABNORMALITIES OF THE URETERIC ORIFICE 

Introduction — (1) Ureterocele (2) Ureteric prolapse and (3) Ureterio 
stenosis present three conditions of the uretenc orifice which have a congemtal 
origin It is doubtful how each maj originate, and as at the bladder neck, 
the persistence of congenital folds, or valves, and a faulty neuromuscular 
mechanism have been cited as causal agents It has been show n that a fault 
may occur m the embryo during the stage of development from the appearance 
of the ureteric bud at 12 mm to the separation of the ureter from the primarj 
excretory duct and cloaca at 28 mm The urorectal septum divides the cloaca 
to rectum and urogenital sinus, while a second embryonic membrane guards 
the opening of the ureteric bad to the primary excretory duct until the ureter 
gains an independent entrance to the urogenital sinus It is considered 
probable that the persistence of such a primitive valve may have a bearing on 
the jetiology of congemtal obstructions at the orifice when the stenosis is almost 
entirely limited to the epithelium as in ureterocele, and it is possible that an 
intramural stricture of the ureter, which is apparently primary, may have 
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a similar origin (Ghw alia 1927) Such a viewpoint bears comparison with 
the origin of congenital atresias in other visceral tubes Both intramural 
stenosis of the ureter and ureteric prolapse, however, have had further light 
shed on their possible aetiology by an increasing knowledge of the achalasias 
and the effects of their treatment by neurosurgery (Learmonth, 1931) Both 
lesions might be accounted for by mcoordinatcd action of tho ureteric sphincter 
Anatomically stricture of the lumen and weakness of the sheath are usually 
coincident in these congenital lesions of the lower end of the ureter 

1 Ureterocele — In this condition the site of the ureteric opening in the 
bladder is occupied by a translucent cyst covered by vesical epithelium The 
cyst wall is crossed by the delicate \esical \csscls of the region of the orifice 
The cyst balloons out as it fills with the efilux from the ureter and in a} collapse 
completely as the unne is discharged into the bladder (Tig 8 ( >, c) The 
contracted orifice maj, be central on the dome of the cyst, or it may be 
concealed by the overhanging cyst wall Catheterization may be impossible 
with the finest catheter owing to stenosis of the opening, and the tendency 
i * e ' v , to mvaginate as it is probed Occasionally tho cyst becomes greatly 
distended and occupies a large part of the vesical cavitv A ureterocele may 
protrude into the female urethra and resemble a polyp The cv st w all consists 
LmUn” covering of vesical mucosa and an inner lining of ureteric mucous 
itYvvnW 6 lhe Intervening tissue may be entirely areolar, or there may be 
muscle fibres f £ om fhe ureter Campbell (1941) has found ureterocele 

account of a re?«°migp™]“to drCn " h ° havc ,m(Ier 6 0ne mitigation on 
of contras t ">tli ureterocele tins is n tme prolapse 

mav aunear s»oll ° f 1 ® VCSlcaI ln lIla earl.er Binges the orifice 

“rLeELo T* ® dam ? to “ s "*U> its lips congested and pouting It 
of tlie nrolanse and the lumen ,s ceI) tra] and puckered The margins 

mucosa I„The ^„“ , “ °T S Sect,on t0 conslst ° ! l "° layers of ureter, c 

intervene and the xir l adv ^ nce d stages a portion of the muscular lajer maj 
ing of the' lumen ^ ” a ? se bas ®? me Jo resemble an intussusception Narrow 

for a,most ent,rely 

children ltf theTabsenpe^f SIS anC * s t enos,s °f the orifice have been found in 
The orifice mav be redo ^**7 P nmar y condition such as calculus or infection 

cystoscope and y ,tm v^ a P i!r p0mt ° penm S " he " throu g h the 

ol bougie y be im P ossl bIe to pass the finest No 6 Eynard catheter 

is that of the conseauenf^nLT C ^*’ uretenc prolapse and intramural stenosis 
to stasis, dilatation ami ml s | ructl0n at the lower end of the ureter, leading 
Rarely, when a ureterocele 5 oJV* in f ectl0n m the kidney and ureter above 
formed, there mav fnllnw * ure t eric prolapse of considerable size has 
bladder neck which lead tn >,? n Intermittent irritation and obstruction at the 
the effects of a lower °^ be bladder musculature and produce 

Treatment— UreterS * obstruct,on 

conditions eminently sintflhiJf Ure i lc P ro * a P se and intramural stenosis are 
In each, treatment is carried ndosc ?P lc treat ment even in young children 
the ureter and kidney to the hi i j in ° ^ r to P rovi de efficient drainage from 
intramural portion of the nrete der * tbls end tbe contracted meatus and 
anaisthetic is required In child mus * ; be dilated to an adequate calibre An 
adults a low sacral spinal hlnct 6 ” 1 , a ^ lon anaesthesia is essential, but in 
urethra and bladder mav he emru’ ° r j instillations of planocame to the 
* em P l °yed The operating cystoscope or panendo 
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scope must be large enough for the passage of ureteric bougies diathermy 
electrode or Buerger s scissors introduced to the catheterizing attachment in 
a retrograde manner TChen dealing with a ureterocele the translucent wall 
maj be incised bj the cutting diathermy current or the w all of the ureterocele 
maj be electro coagulated and meatotomy completed by the endoscopic scissors 
W ith an enlarged meatus of adequate size the ureterocele collapses at once 
and the ureteric opening may be established as one providing normal drainage 
(Fig 89 d e and f) In the after treatment the passage of bougies and the 
measurement of residual urine from the pelvis of the kidney and a pyelo 
ureterogram sen e as indicators of the efficacy of what has been done 

Ureteric prolapse should respond to dilatation of the ureter alone Bulb 
bougies should be employed and a close watch maintained for upper urinarj 
uru* in ^ ec ^ lon The treatment of intramural stenosis may be more difficult 
\> hen probe pointed catheters or bougies can be passed gradual dilatation 
maj be eminently successful Occasionally it may be necessary to employ 
a mechanical dilator such as that made for Bransford Lewis Diathermic 
incisions of the contracted ureter should not be attempted when the level 
ot the contracture is above the meatus and out of sight Although adequate 
i atation of the mtramural part of the ureter and its meatus has been achieved 
a permanent atonic dilatation of the ureter alone may suggest a neurogenic 
esion ot the nature of an achalasia The peristaltic activity of the ureter may 
tWo ie< * ^ fT 1 ureter °g ra phy When the contractions are defective and 
v alue (Learnionth) 0 & ^ypog^tnc neurectomy is an operation of proved 

David Band 
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CHAPTER XVI 


INJURY AND FISTULA URETERIC STRICTURE 
MEGALOURETER 

INJURY AND FISTULA 

Civil accident— The ureter m jts course m the abdomen and pelvis lies so 
■uell protected by the surrounding structures that injury m ordinary accidents 
is uncommon Ureteric damage in civil accidents is associated as a rule 
■with accompanying injuries of a seventy which overshadows the ureteric 
lesion Young (1926) mentions the case of a child who a week after a run 
over accident developed a painful swelling in the right renal region Explora 
tion revealed a pseudo cyst which communicated with a small tear in the 
ureter 

Decoulx (1937) has reported the case of a man who sustained a com 
pound suhluxation and separation of the symphysis pubis and sicro iliac 
joints in an automobile accident Urine was discharged from the wound 
from the second to the tenth day Subsequently a pyelo ureterogram 
demonstrated a normal renal pelvis but the ureter was seen to bo acutely 
kinked towards the lateral wall of the pelvis It was considered that tie 
ureter had been tom by sudden traction as the bladder becamo displaced 
w ith the pubis 

Injury in war— The wounds of entry and exit of gun shot have been situated 
m the loin flank or anterior abdominal w all The reported cases of the 1914- 
18 war are lemarkably few m number Gordon Taj lor (1939^noted that 
penetrating wounds of the kidneys were accompanied by severfe concomitant 
injuries in 40 to 50 per cent of cases Evendge (1940) has pointed out that 
ueetenc trauma is but an incident m the grave abdominal complex winch follows 
the penetration of the peritoneal cavity by' a missile or missiles Involvement 
of the panetes alone may mean serious damage to the vertebrae and spinal 
cord Thus injury to the ureter may well be overlooked during abdominal 
exploration when the surgeon is fully occupied with the repair of injuries to the 
solid and hollow viscera / Whitby 1941J Even when leakage of urine is recqg 
nized during an operation for multiple injuries adequate provision for drainage 
of the retroperitoneal tissues wilt suffice The need for a careful toilet of the 
contents of the peritoneal cavity overshadow s the question of extent of injury 
to the ureter with a view to repair The recognition of injury to the ureter 
as a rule has not been made till dunng the post-operative course a tell tale 
discharge of urine appears from a wound made for purposes of routine debride 
ment or abdominal exploration The free discharge of urine from a wound 
has not led to local complications and injuries of the ureter leading to fistula 
have not added to the gravity of cases observed (Evendge 1910) 

Symptoms — Haunatuna and fistula together are the characteristic sy rnptoms 
in injury to the ureter although occasionally a transient hiemxtuna may point 
to contusion of the ureter by a missile Rarely the urinary fistula has been 
transient also It should be remembered that a tear m the ureter has been 
known to heal spontaneously 4 permanent unnarj fistula will require to 
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be dealt with in order to provide for the comfort of the patient When, as a 
result of fibrosis with stricture the drainage from the ureter is intermittent 
or ineffective hydronephrosis and infection occur, accompanied by a tender 
palpable kidnev and toxaemia 

Treatjie'NT — T he primary treatment of injuries of the ureter in war will 
depend on the time available which may be devoted to the ureter, and the 
amount of damage to be repaired Uretero-uretenc anastomosis combined 
with a ureterostomy or nephrostomy is probably an unattainable ideal m 
operative treatment a cutaneous ureterostomy would effectively safeguard 
the kidney from obstruction and infection Associated injury of the ureter 
in the pelv is w ith rupture of the bladder might be treated on lines similar to 
those employed by Wade (1931) for spontaneous ureterovesical anastomosis 
following hemicystectomy for tumour Whatever may be attempted, free 
drainage of the extraperitoneal tissues to the surface remains a fundamental 
principle in treatment For later cases where a urinary fistula is established 
a full investigation by ureteric catheterization, ureterography and intravenous 
urography should define the nature and extent of the injury and the likely 
scope for repair Occasionally the ureteric catheter may pass to the kidney, 
and the fistula so enabled to heal without further intervention It is always 
w lse to delay operative treatment for a month in anticipation of the possibility 
of spontaneous healing In established ureteric fistula, nephrectomy is the 
treatment of choice In lesions of the pelvic ureter, ureterovesical anastomosis 
niay be possible When the fistula arises in the abdominal portion of the 
ureter and it is considered essential to preserve the kidney, cutaneous uretero 
stomy is preferable to transplantation of the ureter to the bowel, which entails 
•v considerable operative risk 

Surgical injury — The greatest number of injuries to the ureter follow surgical 
operations Ihey occur almost always in the female The relations of the 
ureter in the pelvis may be grossly disturbed by (1) carcinoma of the uterus 
-) ovarian lesions, (3) inflammations of the ovary and tube and (4) broad 
igament cy sts and tumours In the operative treatment of all pelvic conditions 
ncjuding retroperitoneal tumours, and in the operation for removal of the 
colon it is important to identify the ureter at an early stage of the dissection 
Tiin l . mn * ar ^ urc ^ enc catheterization may be employed as a useful safeguard 
m, y ' subjected to (o) division, (6) ligature, (c) crushing b} 

costsan/SViStuSor W “™“ Stn ^ wlth “ JUry to the ^ 

r .so S tVL\Tr' S r ACC,dcntal ln J ur J to the ureter at operation may not g ive 
ness in tif5»n UC until some days have passed Pain and tender 

fistula tn ♦lio'olwi e ^ e ' atlon of temperature may be followed by a urinary 
of the ureter Imo ? m,na * " ou nd or to the vagina Where bilateral ligation 
steps of the onem*,!l een ^ arr , lcd out there "dl be anuria The history of the 
are of considerable ^ description of the pathological anatomy encountered 

Prospect importance when such complications are umler review » 

end osc omc ^nvmee* 'f 1 E 0rtant to carry out ureteric catheterization w dh 
in order to determine / , m S the intravenous injection of indigo carmine 
the fistula and (r\ the » * a r *? e ' c ^ t * ie urctenc lesion, (&) the direction of 

i!o„" h :y n i ° n th ° " t* « rc sardsob,t„.c 

litimiivT \ ll0n urography is very helpful . 

"ltlio.ll I, armful affect. u numl nt ,°P cra V° n 

vud of „ Hue operation, S?ffi 
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it may be wise to incise the ureter at the peine brim and pass a fine catheter 
down to the bladder An alternative method is to inject methylene blue to 
the ureteric lumen through a fine needle and note the appearance of dve m 
unne withdrawn from the bladder Longitudinal incisions of the ureter are 
readily closed by fine catgut sutures which are passed through the adventitia 
only They should be loosely tied Severance of the ureter may be dealt 
with by anastomosis The cut ends are trimmed obliquely and again very 
fine catgut sutures four in number are to be employed The periureteric 
tissues maj be attached to the line of suture as a reinforcement Drainage 
of the kidney must be provided for either by inserting an radw elhng ureteric 
catheter or a ureterostomy can be made above the line of suture A nephro 
stom> may be performed Low down in the pelvis the divided ureter may 
be re implanted to the bladder When a segment of the ureter has been re 
moved and the opposite Judnej is knoivn to be present and health} nephrec 
tomj is probably the best procedure A cutaneous ureterostomy can be done 
rapidlj and is a safeguard against renal failure when it is important to conserve 
function Double ligation of the proximal end of the divided ureter may lead 
to renal atrophy but this is by no means constant Cross ureteric anastomosis 
and implantation of the ureter to the intestine are operations not to be 
attempted under the existing circumstances 

In established ureteric fistula following surgical division or injury a full 
investigation should be carried out to determine (a) the level of the lesion 
(6) the state of the kidnev above and (c) the presence and condition of the 
opposite kidney To do this a full urological investigation including function 
tests and excretion urography will be necessary The reparative operation 
need not be conducted until an adequate recovery from the original operation 
has been acluev ed The aim of treatment must be to preserve a functioning 
kidney and ureter without undue risk With this object in mmd aretero- 
uretcric anastomosis or re implantation of the pelvic ureter to the bladder is 
the operation of choice When technical difficulties are too great nephrectomy 
is the safest and simplest means of ridding the patient of an inconvenient 
leakage and obviating any risk of upper urinary tract obstruction with mfec 
tion Implantation of the ureter to the colon entails a definite risk but may 
be w orthy of consideration when the ureter is of normal calibre and appearance 
and anatomically lies convenient]} approximate to the colon particularly 
on the left side 


INFLAMMATION OF THE URETER 

Tuberculosis of the ureter is found almost invariably in association 
with renal tuberculosis Infected unne passes dow n the ureter and the primary 
implantations of tubercle bacilli to the mucosa are from the lumen The 
characteristic lesions of tuberculous follicles are found first at the lower end 
of the ureter and at the ureteric orifice where they can be recognized eysto 
scopically The follicles caseate and ulcerate so that extension of the infection 
occurs to the sub mucosal lymphatic plexus where further spread takes place 
through the ureteric coats to the adventitia and upwards and downwards 
Tuberculous granulation tissue leads to considerable thickening of the tube 
usually associated with irregular narrowing of the lumen There follow 
strictures and gross beading of the wall of the ureter which may be demon 
strated by ureterography The fibrosis and subsequent shortening of the ureter 
lead to the retraction of the orifice which is seen so characteristically when 
cystoscopy is earned out in the later stages of renal tuberculosis Tuberculous 
I2B 
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granulation tissue and stricture formation interfere with adequate drainage 
from the diseased kidney, and the obstruction and stasis are responsible for 
more rapid dissemination of tuberculous infection throughout the kidney 
When renal tuberculosis is very chronic the ureter may be found, on exposure, 
to be as thick as the forefinger Its consistency may be as valuable as that of 
an arteriosclerotic vessel Prior to the discovery of intravenous urography, 
when the diagnosis of renal tuberculosis was frequently no more than pre- 
sumptive the demonstration of irregular thickening of a ureter, exposed for 
diagnostic purposes at the pelvic brim, was regarded as confirmatory Block 
age of the ureter by organization of caseous debris has led to spontaneous 
apparent “ cure ’ of renal tuberculosis by auto-nephrectomy The stump 
of the ureter as a rule shrinks to a fibrous cord after nephrectomy It is advis- 
able to remove the greater part of the ureter v ith the kidney at the operation, 
and no special treatment of the divided distal end is indicated The short 
stump u Inch remains is not regarded as the cause of persistence of vesical 
ulceration 


URETERIC STRICTURE 


A Organic — A stricture of the ureter may occur after trauma such as 
that caused by the impaction of a calculus, or following injury Fibrous 
strictures also arise as a result of inflammations of the ureter which have led 
to cellular infiltration of the vail of the ureter These are commonly seen at 
the un els v here anatomical points of narrowing are present between the abdom- 
mal and pelvic spindles of the ureter, i e the ureteropelvic junction, the level 
ol the crossing of the iliac vessels, and the intramural portion at the entrance 
to the bladder Tuberculous strictures are multiple and very characteristic 
coplastic strictures may be due to tumours primary in the ureter, or invading 
the ureter vail from without, e g carcinoma of the cervix All such strictures 
arc secondary to a primary lesion, traumatic, infective or neoplastic, which 
obser\at , ° ,rnt ° r °* ^ P rmci P a ^ s y ra Ptoms for which the patient comes under 


reJh Ureter ls , constricted by an infiltration of its wall as a 

tinn nf i arnm ^ ,on or neoplastic disease In consequence there is obstruc- 
° f c tbe stri cture, and urinary stasis, and dilatation of the ureter 
semienpo „? t\,, Section and obstruction form a vicious and reversible 

effects of P at * ,0 '°gJ of the urinary passages, especially the ureter The 
ht infcrM™ M e £™ hydronephrosis and dilatation When this is followed 
puratnc mnlnn™i 1S * a tb ® semmat,on throughout the kidney leading to sup 
^ bindl "S the kinks of a tortuous 
P revents an y possibility of recovery, until a free 

pelfis '"Tnt'crmiH^nt 0 referable to the readily distended and sensitive renal 
ache m the loin «i IIA t &C ^ S rena l c °hc may be accompanied by a dull 
StanSl ^nnd mhn K ‘tff ,Sts between the exacerbations* The kidnej » 
toxamm and a mirlpfi Cnder the presence of infection there are fe\cr, 
he confirmed hj urctenc^atheten 11 ? dlagn , osls ° f stnoture of the ureter may 
TnF\TJiF\T--\Vi.pra 4l atliet enzation and pyelography 
meable to the ureterm n^i 6 i** a 8im P^ e stricture of the ureter, which is per* 
nrmo " lUl HP™*— of the residua 
been re-established and fortni ghtly intervals until free drainage has 

arc to normal Dilatation 

j u out bj means of bulb catheters or bougies until 
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a calibre of 11 F has been attained Bulb bougies require to be introduced 
to the operating cystoscope or the panendoscope in a retrograde fashion if an 
adequate range of dilators is to be passed Usually the bougies are graded 
trom size 7 F to size 16 F but for practical purposes dilatation to 11 i will 
be found effective Reactivation of infection pain and febrile disturbance 
can onlj be av oided b} meticulous attention to an aseptic and gentle technique 
A tortuous ureter may be perforated by too vigorous instrumentation When 
stricture of the ureter with associated hy dronephrosis and recurring infections 
is a unilateral lesion palliative treatment on the above lines may never bring 
about a complete recover} with freedom from symptoms and ill health In 
these circumstances nephrectomy is to be recommended In depressed renal 
function or with bilateral lesions regular treatment by dilatation and the 
maintenance of urctenc drainage maj conserve the renal parenchyma and 
prolong the patient s life in considerable comfort Impermeable stricture of 
the ureter w ith dilatation of the upper urinary tract and infection is best dealt 
with by nephrectomy though should it be necessary to preserve the kidney 
a cutaneous ureterostomy or re implantation of the ureter to the bladder may 
be carried out 

B Ureteric spasm or stricture or ureteritis (Hunners stricture)— The 
above terms are used indiscriminately to describe a clinical entity de 
scribed by Hunner (1911 1916 1 £l°G) The feature of this condition is a 
pain in the line of the ureter which is intermittent m character and 
elicited bv the passage of a bulb ureteric catheter The nature of the 
lesion is not fully understood and it may not be recognized by intra 
venous and retrograde pyelography (Wonson 1934) It is suggested that 
the lesion ma) be of the nature of a spasm similar to that produced 
by neuromuscular incoordination in pylorospasm and cardiospasm it an 
achalasia 

SwfPTOMATOLOGi — Evidence of uretenc spasm is found usual]} in those 
segments of the ureter which normally exhibit narrowing These segments 
give rise to symptoms referable to certain areas or zones on the abdominal 
wall which are painful Thus pam arising m zone I (the ureteropelvic junction) 
is referred to the subcostal area and the loin Pain in zone 2 (w here the ureter 
crosses the iliac vessels) is referred to just below and lateral to the umbilicus 
Pain in zone 3 (where the ureter is in apposition to the broad ligament in tile 
female and to the vas in the male) is referred to the inguinal region Pain 
in zone 4 (where the ureter passes through the bladder wail) is referred to the 
area above the symphysis pubis (Wonson 1943) For diagnostic purposes 
it is a feature of a ureteritis of this type that the symptom of pam in the zone 
complained of can be reproduced by the passage through the affected segment 
of the ureter of a bulb bougie or ureteric catheter It is held that the inter 
communications of the ureteric nerves explain the wide v anations in the distn 
button and the character of the pam in ureteritis or ureteric stricture of the 
Hunner type (see Innervation of the Ureter p 163) Tims a pam in zone 1 
may be associated with nausea and a feeling of abdominal distension pain 
m zone 2 has been brought on by exertion or conversely recumbency pam 
m zone 3 has been associated with the menstrual period pam in zone 4 with 
mild urinary bladder infections 

PaTjiolooi Hunner and Wharton (1926) have described varying degrees 

of small cell mffltration at the segments of the ureter affected by this clinical 
entity as described above They believe that minimal histological changes 
m the ureter may lead to the alterations m sensitivity from w hich the sy raptoms 
arise 



184 


TEXTBOOK OF GENITO-URINARY SURGERY 


Diagnosis — -The problem of abdominal pain of an indeterminate type, 
is one that requires both application and ingenuity for its elucidation The 
specialist m every branch of medicine has, very often, a different explanation 
to offer and where orthodox pathological lesions in the alimentary, repro- 
ductive and urinary systems ha\e been excluded, psychopathic states have 
been proffered The clinical examination of a patient who has been subjected 
to a number of abdominal operations may be baffling in the extreme Patients 
with complaints of pain in the abdominal areas described in the above zones 
must be examined systematically, from both subjectivo and objective stand- 
points The investigator must guard against the use of leading questions 
and the pitfalls of eliciting diagnostic data by suggestion Ureteritis (Hunner’s 
stricture) of the type under consideration does not produce w ell-circumscribed 
physical signs, and the symptomatology may include factors attributable to 
dysfunction in any bodily system The urinalysis, both chemical and bacterio- 
logical, is negative, and ordinary urological examination, including ureteric 
catheterization and pyelography, yields no positive finding of diagnostic value 
It is stressed that the endoscopic manipulations should be carried out with 
the full co-operation of the patient and with a meticulously' gentle technique 
Hunner’s stricture, or an unduly sensitive segment of the ureter, may be 
recognized by the passage of a bulb bougie, w Inch gives rise to a sensation of 
pain as the bulb passes through the affected segment The pain complained 
ot is identical w ith that which brought the patient under observation Finally, 
as the bulb bougie is withdrawn a definite resistance is met with as the bulb 
passes through the “ stricture ” This feature is described as a hitch or a hang 
m Withdrawal of the catheter, w hich has been gripped by the lesion m the 
ureter to the accompaniment of pain From what has been written above it 
ay be concluded that a diagnosis of ureteritis or Hunner’s stricture depends 
argeiy on a subjective symptomatology, and that v anations in the intensity 
e lclte< J by the cystoscopist during catheterization, may differ 
ment^if theurofogist^ 6 metboc * s an ^ instruments employed, and the tempera- 

tl,pIlwi EN r W !' en a P amful nretentis, spasm, or Hunner’s stricture of 
of tCnrLo u n < \ ia 8 nosed, treatment is carried out by a senes of dilatations 
taken nf ^ graduated bulb bougies The instrumentation may be under 
bougie of sweTfl’ ° f t T° " e ® ks ’ and ,fc 13 considered effective when a bulb 
causing tiain Tk Can be J na j e P ass through the sensitiv e segment without 
ureter § su eh ^, blS ,J S v a stan dard criterion for the adequate patency of the 
as stone in ih* ^ l be employed in the after-treatment of such conditions 
dilatation howp™ 6 If’ hydronephrosis, and ureterovesical lesions Ureteric 
instrumentation c v, ’ ^ n ? t em ployed indiscriminately, and endoscopic 

“estS teamen" Wh" ( t0 “ » *»bjec£of a highly s„g 

measures for thp p 1 ,«, * en u jeteric spasm persists m spite of appropriate 

0f '■"•Jerlymg sjurces of irritation, courses of 

to have recourse to cfpn^ + 6 employed Rarely it may be necessary 

nave recourse to denervation of the ureter (Wharton 1934) 

MEGALOURETER 

parable^^^hat’of the’eolon^m’llirsrchs oh,ld ? en ma y occur to a de f ee ‘Sg, 
term megaloureter lmnlies an^t ^rschsprung s disease or megalocolon The 

muscular incoordinatmn of the^uSi" 0 dlla f atl ° n od the ureter due ,‘° nC “° 
te an achalasia It ,c n ® ureteric wall and the ureterovesical opening, 
an achalasia It is known that a contraction of the ureteric orifice follows 
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stimulation of tile corresponding hypogastric nerve and that the sympathetic 
innervation of the pelvic portion of the ureter is derived from the superior 
hypogastric plexus (presacral nerve) the left or nght hypogastric nerve and 
the inferior hypogastric plexus {Lea mi on th 1931 Learmonth and Braasch 
1933 Gash and Ross 1937 Mitchell 1938) A certain measure of success 
has followed tl e division of the presaeral nerve or the corresponding left or 
right hypogastric nerve in bilateral or unilateral megaloureter respectively 
The results of sympathectomy have certainly upheld the view that megalo 
ureter is caused by a sy mpatheticotonus winch has inhibited effective peri 
stalsis in the ureter and reciprocal relaxation of the ureterovesical orifice 
Campbell (1937) has suggested that the neuromuscular derangement may 


Fic SO 

B laternl megaloureter 


Fic 91 

B lateral rnegalo reter w lb 
hyd onephros ■) 


be associated with a persistence of the disproportionately large fcetal type 
of ureter 

Pathology — In megaloureter the dilatation is most marked at the lower 
end of the ureter In mild cases the dilated pelvic portion of the ureter may 
be accompanied by a relatively normal abdominal portion and the renal 
wlvia and the calyces remain unaffected The greatest dilatation is pixta 
v esical This contrasts with the effects of organic obstruction of the ureteric 
lumen as in calculus or stricture when the renal pelvis and calyces are dilated 
even m the earliest stages of any obstruction which produces backw ard pressure 
Further the ureteric onfice is not incompetent and appears normal structurally 
Bilateral megaloureter due to achalasia may thus be distinguished from the 
bilateral dilatation of the ureters accompanied by widely incompetent ureteric 
orifices which follows from a prolonged mfravesieal obstruction The naked 
e , e appearances of the ureter in the earlier stages are those of a tbm walled 
tube which is dilated There is a marked tendency to tortuosity as the distended 
ureter kinks In the later stages when stasis has been complicated by mfec 
tion small cell infiltration and fibrosis of the wall associated with penuretentis 
render permanent the kinks of a tortuous and fixed ureter Failure of 
sympathectomy to bring about a return of normal peristalsis and reduction 
m the calibre of the ureter is due in many cases to the inflammatory changes 
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w hich have supers ened in the atonic ureter, and the fixation brought about 
by periureteritis In the most ad\anced cases recurring attacks of infection 
and py eli t is lead to renal insufficiency and suppurative pyelonephritis 

Symptoms — There is no symptomatology for megaloureter until infection 
has led to pyelitis and persistent or recurring urinary tract infection in children 
In verv \oung children polyuria and signs of urinary toxaemia may overshadow 
those of pyelitis with pain in the loin and frank pyuria Very occasionally 
the distended ureter may be appreciated by inspection or palpation of the thin 
abdominal wall (Thomson- Walker 1036) 

Examination — Intravenous urography is valuable as a means of detecting 
earlier stages of megaloureter But when the condition has become estab 
lished with a considerable degree of atony and dilatation, the depressed state 
of renal function and the large quantities of residual urine in the renal pelvis 
and the ureter prcv ent adequate visualization of the urinary tract At a cysto 
scopic examination the ureters appear to be normal and may be cathetenzed 
easily Large quanitites of residual urine are withdrawn Ureterograms are 
characteristic There is a dilatation of the ureter w Inch terminates abruptly 
at the ureterovesical orifice The term “ snake’s head appearance ’ has been 
used to describe the blunted termination of the dilated tube The dilatation 
is most marked in the lowest third of the ureter, but in the more advanced 
cases the dilatation is continued proximally and associated with tortuosity 
lnc Kidney is often by dronephrotic In order to gain some knowledge of the 
tone ot the ureter, screening after injection of opaque medium and withdrawal 
, the ureteric catheter is of value as a guide to treatment Should esenno 
by subcutaneous injection, or, better, a spinal anaesthetic lead to a return of 
pens ahis it may be assumed that the achalasia may respond to treatment, 
or at least be controlled 


nr J" ^ ent— fins may primarily be carried out by dilatation of the ureteric 
?mn ti * 10 " lt l( r a V al of residual urine from the ureter by catheter aspira 
';, t 1 r e n r ^ onsc of the ur etcr to the relief of ov er-distension may be reflected 
cmloscnnir* t™»nf° rC ' Igorous Peristalsis seen by screening In mild cases such 
meter hnu ,naj SUfr,Ce In ' ,e " of the neuropathic basis of mcgalo 

and fibrosis »n A.n™ 1 ,ncrea s ,n g know ledge of the sequelae of muscle atrophy 
tion it is nnu , n C ur , etCr i C ", a \' , UC1 ,cad to an “remedial atony and dilata- 
.scudencenf^i"^ at \ lsa ^ e to perform a sympathectomy when there 
nmsthesia HI j 11 - peristaltic movement following esenno or .spina! 
imiiltcrn »n,1 L i 0,CC ° f ,°P < ' rat,on » Bimplc when the megaloureter 
In male children w C< fi re | I1 i° , * (lln F l'°8 a Btne nerve alone need he resected 
meins a ore™™ J” l!ltera * megaloureter an cfTectivc sympathectomy 

ejaculation and slimil 1 Thu operation leads to sterility by preventing 

undertaken without full regardVtiic eircum- 
tonn is the most ciTrcl.w i” n ' c S al ° u r c tcr with infection a nepliro-urctcrcc- 
cons'tnntion iniisTatiw. ,! treatment, but w hen bilateral dilatation renders 
ureter to the bladder In end'” 5 ^ '’ C P 0, ’ lb,c accelerate drainage from the 
ojiemtiM l,rnee'lZ ,,'?„ I do ”J OI ’ ,C t™™ esical mcatotomy. Whichever 
ureteric catheter should !«• ’ “fu'l’ntln-etmny or meatotoiny, an indwelling 

pernsl in order !3ro 0r ,n t,le P"“t-operat.>e 

still inadtt|Uate follow mi, . n ,l~ * drainage When drainage of the ureter H 
the ureter min the bladder at mJo" C nreltrlc meatotomy , re-implantation of 
permnmnt vnlue 1 °^ >Cn °P crat,on has proved to he a procedure of 


I>avk» Ba>h 
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CHAPTER XVII 


OPERATIONS ON THE URETER 


T HE situation of the ureter beneath the peritoneum of the posterior 
abdominal wall, its structure and physiology give rise to surgical 
problems which are not met with elsewhere in the body 
Drainage of the kidney — Nephrostomy is advocated in many procedures 
carried out on the upper part of the ureter in order to (1) ensure drainage 
in case of obstruction by swelling , (2) maintain renal secretion in case of 
raised pelvic pressure (3) lower the pressure on the suture line , (4) overcome 
renal sepsis by procuring adequate drainage In spite of a satisfactorily 
functioning nephrostomy only 50 per cent of the pelvic urine is said to be 
diverted from passing down the ureter 

Drainage of the bladder — The ns* 1 of pressure m the lower end of the 
ureter is dependent almost entirely on the pressure in the bladder This can 
be much reduced by suprapubic drainage It is for this reason, and also to 
limit the possibility of infected urine passing back up the ureter, that drainage 
of the bladder is advocated m the majority of operations on the lower end 
of the ureter 


Drainage of the ureteric bed — Accurate and well spaced suturing of the 
ureter should prevent leakage of urine, but if the wall should have been 
unavoidably damaged, sloughing and delayed union frequently occur The 
presence of urine in the retroperitoneal tissues quickly results in a marked 
inflammatory reaction which may rapidly become infected Swift Joly 
stresses the danger of leakage of urine causing infection of the urinary tract 
nd recurrent stone formation Therefore it is always advisable to provide 

adequate drainage to any suture line in the ureter 

1U X Urete ” c ^theter— Some urologists advocate leaving a ureteric 
1 Ureter a ? er an y operation upon it in order to (a) act as a 
urine h« U ~f!f fr °m above , (c) prevent obstruction to the flow of 

infection and Others believe this procedure is harmful by causing local 
infection and increased liability to stricture formation 


THE APPROACHES TO THE URETER 

from ^he^rot prnnpu' Um ^ ar , se S mei *t — This segment of the ureter extends 
second lumbar virteKr J . un ^ 10n at tbe level of the transverse process of the 
The exposure of tS ^ the t J ansverse process of the fifth lumbar vertebra 
operatmnontbl lf n P ° rt,0 " of the ureter 13 usually P a 't of an exploratory 
through the same mcismn ° ^ °" e Sh ° Uld be able to ex P ose both structures 

the^able^the unde^tf^? - n^ be P atient 18 placed in the kidney position on 
the arm Of the affecterW h™ 8 fulI y flexed and the "PP er thigh extended 
is raised dG 18 8u PP or ted in an arm rest, and the lSdney bridge 

The incision starts at the apex of the angle formed by the twelfth rib 
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•md the sacrospinahs muscle about two and a half inches from the posterior 
mid line It JS earned downwards and forwards parallel and half an inch 
below the twelfth rib towards a point two inches above and two inches in 
front of the anterior superior iliac spine (Fig 92) The more distally the ureter 
has to be explored the further forward the incision must be earned Tins 
incision is more oblique than the usual kidney incision but it is to be pre 
ferred to the J L or T incision as it gives a better exposure and can be more 
easily closed 

If the kidnej needs to be explored it is exposed in the usual way and the 



ureter can be traced down from the renal pels is But if the ureter alone 1 as 
to be investigated it can be found by the following landmarks it will be 
inside the wide sheath of fascia (urogenital) and just medial to the lower pole 
of the kidney from which this fascia can generally be seen passing downwards 
adherence to the peritoneum occurs usually just below this point so that it 
should be looked for on the undersurface of the peritoneum the spermatic 
or ovarian vessels cross and separate it from the peritoneum at the level of 
the transverse process of the third lumbar vertebra it maj be followed 
upwards from the brim of the pelvis which it crosses at the bifurcation of 
the common iliac \ essels (Fig 95) If it is, hard to find the ureter at the lower 



The obi q e 
adherent to 


. no aa 

approach to the lumbar — x . . 

tl e refle ted per tononm ^ ote spermat c vessels cross ng ureter h ch 

ves ~i» „* .? reter crosses tl e b f treat on of the common I 
ves els at the brun of the pelv s 



Oi tit V T 1 G N S ON T II F UTFTER ]91 

pole of tlic Ktdncs bs prts mg tlio Kulnev upwards the ureter is made taut 
and can be more eisilv idt 

If tlic ureter Ins been in Aimed a fibro fatty miss may develop around 
tilt duet and will ueid ci refill dissection with a Knife until a line of cleavage 
is found Ik tv ecu the wall of tho ureter and the fibrous tissue Tiie exposure 
of the urttcr mas also be difficult if there has been acute inflammation of 
abdominal Msecra invoking the peritoneum to which the ureter is adherent 
this duct m is then Ime to bo freed from thick sear tissue If the ureter has 
been much dilatrd and the walk hast- been thinned as a result palpation of 



this tul c nns be s erj difficult and it can be easilj confused w ith a loop of 
the small intestine . , - , .. . 

Once the ureter In? been found it can usually be separated from the 
peritoneum with ease finger or gauze dissection and can be brought well 

mt 1 he 6 blood s essels passing to the ureter from tlie neighbouring sources 
mas be torn in the stripping of the ureter but seldom cause much bleeding 
Exposure ol the iliac Segment-Tins segment of the ureter extends from 
the level of the transverse process of the fifth lumbar vertebra to the point 
at which it crosses the brim of the pelvis 

Operative technique— rho patient is placed either in the l mney 
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position or tying on his back with a pillow placed beneath the buttock of 
the affected side so as to empty the iliac fossa as much as possible of viscera 
The incision is a continuation of the oblique kidney incision From the 
loin it passes through the point two inches above and internal to the anterior 
superior iliac spine and runs parallel to and two inches abov e Poupart s liga 
ment It ends one inch medial to the lateral edge of the rectus sheath and 
has its mid pomt on a line joining the anterior superior iliac spine to the 
umbilicus (Fig 94) The underlying muscles may be divided in the line of 
the skin incision or they may be split as in a McBurney s grid iron incision 
the former giving the better exposure but leaving a weaker abdominal wall 
\1 hichev er method is employed it is advisable to divide the external oblique 
fascia more extensn elv than the muscle as this structure tends to diminish 



Fio 95 

n of the pelvis exposed by the 1 ac approach 


!t an any other Care 18 taken when incising the trans 
closch rolntof? ^ ^ P ent ° neum beneath — which in thin patients may he 
throuch a small K, °P e " ed and may be advisable to introduce a guide 
divided it is o fl s, 1 °l e r d , lI,V1 ? e the fascia u P on h If the muscles have been 
closely adherent T** ,dentl fy the peritoneum m the loin where it is not so 
inSSi 14 * on 1,0 anterior abdominal wall and to separate it 
leaf of tl o rectus th t,n ® t ^ e tmnsv ersahs muscle and fascia The anterior 
U Tf A m ° rder t0 S ,ve more room med.alty 
section This slmni 1 i 1Sed trom the iliac fossa by digital and gauze dis 
witlnn the iliac fossa urdess an inflammatory process has taken pl ace 

ureter .s annroactr J he fP«rmat.c or ovarian vessels will be met as the 
can nalnate^tlie nsnna m ° s t n PP in g of the peritoneum is continued until one 
and the 8 Pmal column then it is carried down 
>ac vessels and their bifurcation are exposed (I ig 
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W lien the origin of the internal line arten has been identified bj palpation 
if the finger is then rotated so that the \olar surface turns forwards 
and inwards it should feel the ureter on the reflected peritoneum as a 
ribbon like structure In a small percentage of cases the ureter will be found 
nearer the mid line cv en on the promonton of the sacrum The ureter once 
identified can be followed upwards and downwards A gauze sling placed 
around the ureter can be made to draw the duct well into \iew m the wound 
if it lias been stripped for a short distance from the peritoneum 

When the operative procedures on the ureter have been finished and it 



is decided to drain the ureteric bed care must be taken that the drainage tube 
does not lie upon any blood v es^el as pressure necrosis may result with sev ere 

ble< Exposure of the pelvic segment— After crossing the brim of the pelvis 
the ureter passes downwards and backwards beneath the peritoneum of the 
posterior wall of the pelvis It then curves forwards and inwards along 
the floor of the pelvis crossing the tip of the spine of the isci mm to reach 
the posterior wall of the bladder two centimetres from the mid line 

The choice of the route of approach will depend upon which portion ot 
this segment requires exposure If it is the portion just below tl e bnm ot the 
13 
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pelvis or that which passes down the posterior wall which requires exploration 
then the lliopeh ic approach is usually employed The portion passing along 
the floor of the pelvis or that immediately behind the bladder is best 
approached by a pararectal or mid line incision 

The lliopelvic approach — Operative technique — The patient is first placed 
supme on the table with the buttock on the affected side raised on a pillow 
If later it is found that greater exposure is needed he may be placed m the 
Trendelenburg position 

The incision starts at a point two inches above and internal to the anterior 



Flo 97 

1 rnreetnl incis on for approach to tho peh ic segment of 
the reter 


tw cornel I n i hI>lne IS carried downwards and inwards parallel to and 
sheath (Tig <jp”' e ^ ou P art s ligament to the lateral border of the reettf’ 

deepened cither by dividing the muscles of the abdominal 
the trnnmotl'A t,I r’ * lcm ,n t * ,e hne of their fibres If the muscles aro sph 
care is inlen n*! [ nscia "’ll be incised in the line of the skin incision an 
will be met m M *° °^ Cn *J ,e P er, toneal cavitj The deep epigastric arteric 
Tlie nentnn 10 COUrse t * m incision and should be ligatured and dmde 
of the nelvm i C * m 1S ra,se d from the brim and lateral and posterior " a 
I >u care must be taken as the peritoneum is aerj thin in th 
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situation The spermatic or o\an an vessels mil be met before the ureter is 
exposed and must be preened This stripping wdl continue until the pro 
nionton of the sacrum is reached The bifurcation of the common iliac 
\esseU h identified and on the reflected peritoneum which has been raised 
From in front of the internal line artery the ureter should be felt If there 
has been much periureteritis the ureter nun be found adherent to the bony 
pcli is and not to the peritoneum 

Hie ureter is gently stripped olT the peritoneum with the finger or small 
pad of gauze for such a distance ns to enable the necessar} manipulations 
to be earned out 
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Poster or it rfuce of anterior oWorn nal »s!l and anter or half of the pel is 


\\ hen draining the ureteric bed bj this route great care must be taken to 
pee that the tube does not press upon an} blood icssel especially those on 
the bnm of the pclws or severe hemorrhage maj result 

The pararectal approach— OrERATi\E technique — The patient is placed 
on his back cither flat or in a slightly tilted Trendelenburg position If the 
operation is being carried out in order to remove a ureteric calculus especially 
if the ureter is dilated abo\ e the site of impaction of the stone it may be 
unwise to tilt the table m case the stone slips back up the ureter 

The incision is made medial to the bnea semilunaris and parallel to it 
extending from the sjmplnsis to the umbilicus (Fig 97) The rectus sheath 
is incised in the line of the skin incision and the lateral edge of the rectus 
muscle freed , , , , 

The rectus muscle is retracted inwards the intercostal nerves passing to 



19G TEXTBOOK OF GESITO-CRIS AR Y SURGERY 

the Milnimbihcal portion of the rectus are carefully preserved, while the 
inferior epigastric \ excels which are usually found on the posterior layer of 
the rectum {.heath are divided between ligatures (Fig. 98). 

The jKistenor la\er of the rectus sheath is carefully incised so as not to 
open the peritoneal cawtv. The peritoneum is stripped from the bladder 
and the lateral wall of the pelvis, and the bladder from the side of the pelvis 
*-o a** to give adequate exposure of the side of the pelvic cavity (Fig. 99). 




OPEKATIO!. 

The rectus-splitting approach— Tins 


OX THE URETER 


i an * rv — “ ~ 3 sanation of the pararectal 

approacli Ihe rectus abdominis muscle, instead of being displaced inwards 
or outwards, is split vertically , in so doing, advantage is taken of the fact 
that the nerve supplying the lowest segment of this muscle enters its lateral 
edge just above the symphysis pubis and immediately divides into two 
branches, one supplying the outer half the other supplying the inner 

The muscle is split between these two halves But it is most important 
that the muscle is not separated down as far as the point at which the nerve 
enters the muscle or the inner branch may be torn The rest of the operation 
is carried out as in the pararectal approach 

The median approach — -This approach is usually employed when the 
ju\H vesical portion of the pelvic ureter requires exposure Or it ma\ 
be u 5 ed to explore the intramural portion of the ureter when this cannot be 
approached through the transv esical route 

Operative tfchmque — The patient is placed in the Trendelenburg 
position unless there is fear of a calculus slipping back up the ureter Some 
urologists find that the normal supine position is satisfactory, although tilting 
the table helps to displace viscera into the upper abdomen The incision is 
made in the mid line from the pubis to the umbilicus, the surgeon standing 
on the opposite side to that on which the ureter is to be exposed The apex 
of the bladder is defined and is steadied with a pair of tissue forceps so that 
the peritoneum can be stripped from the roof of the bladder and sides of the 
pelvic Then by separating the bladder from the wall of the pelvis it is 
possible to work backwards while pushing the peritoneum upwards and 
inwards, thus gaming a good exposure of the region at the back of the bladder 
In the course of stripping the peritoneum from the roof of the bladder the 
\as deferens will be met, and this will lead to the point at which the ureter 
passes into the bladder (Fig 99) If a stone is present it may be palpable 
and will indicate the ureter If the ureter cannot be found on the floor it will 
be necessary to expose it at the bnm and follow it down on to the floor The 
spine of the ischium is a landmark over which the ureter passes in its 
course across the pelvic floor If the ureter still cannot be found and 
a calculus is not present a ureteric catheter should be passed by means of 
a cystoscope 

In the case of a stone in the lower end of the ureter in a female patient, 
the method of approach will depend on whether the stone is above or below 
the uterine artery, if above this artery then it is best to expose the ureter 
at the bnm of the pelvis and work down , if it is below the uterine artery 
then by retracting the bladder the lowest portion of the ureter is put on the 
stretch and can be traced from the v esical end 

It mav be difficult to get a good view of the juxta vesical segment of the 
ureter and a stone may have to be removed largely by cutting down on to 
the resulting fusiform swelling which is held between finger and thumb 
This approach also allows drainage of the ureter with complete safety, and 
the tube is brought through the suprapubic wound 

The transvesical approach — This is used exclusively to gam access to 
the intramural portion of the ureter It is carried out either through an 
operating cy’stoscope or by opening the bladder suprapubically 

Endoscopic approach— This is used either to enlarge the uretene orifice 
so that an intramural stone can pass or to free a stone impacted just inside 
the UTetenc orifice — , , 

(«) By cutting with an electrode the bladder mucosa which overlies a 
stone impacted at the ureteric orifice The line of the incision should include 
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the edge of the ureteric orifice and extend upwards and outwards in the line 

of the intramural ureter 

(6) The ureteric orifice and the submucous portion of the ureter can be 
laid open by means of Buerger’s cystoscopic scissors In order to prevent 
haemorrhage, it is advisable first to coagulate the line of the incision with a 
diathermy electrode 

(c) Special ureteric meatotome have been devised to slit the uicteric 
orifice Ogier Ward’s meatotome has a concealed knife which can be passed 
up the ureter to the required distance, the knife is then extruded through the 
mucosa, and as it is drawn back towards the bladder a coagulating diathermy 
current is passed through it to prevent haemorrhage Lane has dewsed a 
meatotome from which a tungsten wire is advanced and by mean of a cutting 
current the ureteric onfice is cut upwards as far as necessary 

The suprapubic approach — The position of the patient is a matter of 
choice for the surgeon, some prefer the Trendelenburg position, others find 
the supine position satisfactory The bladder is opened by the mid line 
subumbilical route Bladder retractors are inserted and the floor of the 
bladder examined 


The ureteric orifice is identified and the blade of a fine pair of sharp 
pointed scissors is inserted and the submucous course of the ureter laid open 
The stone may be felt and can be removed with a scoop or stone forceps 
(Fig 100) 

After remov al of the stone, the bladder must be drained suprapubically to 
minimize the danger of ascending pyelonephritis 

Thomson Walker described a transvesical approach to the juxta vesical 
portion of the ureter when the extravesical approach has been found difficult 
A curved incision with the concavity towards the ureteric orifice is made 
one and a half inches lateral to the orifice A flap of bladder is turned down 
and by pulling upon this flap the ureter can be made tense and easily definable 
(Fig 100) After removal of a stone the ureter is sutured and the bladder 
repaired with catgut around a rubber tube which passes through the wound 
into the retrovesical zone and is brought out of the suprapubic wound the 
bladder also being drained 

The intramural portion has been slit upwards and backwards until a 
juxta vesical calculus has been removed , but this results in much deformity 
, intramural portion of the ureter and the incised area is difficult to 
dram (Fig 100) 

The bladder has been opened through the v agina and a calculus remov ed 
ro ?? ower the ureter But this is not a procedure to be advocated 

S t'i an S er °f a vesicovaginal fistula alone is sufficient to condemn it 
mn , t l?! 118 ?" 10 ? approach to the pelvic segment — This approach is 
L ?“ Whe J n t , here has been much retroperitoneal inflammation causing 
Alto P ^f n< l U i m t0 become firmly adherent to the iliac fossa and pelvic walls 
6 J* reter bas been damaged during surgical operations on the 
hv Ini nS’ Wh f Cn s ° amn g ma y render the identification of this duct difficult 
,/to be preferred & in ma J ori ty of cases the extraperitoneal approach 

, TE £ HM Q U E— The patient is placed flat on the table until the 
, has , been opened, when it will be found that the Trendelen 
® ^ A. ls P acin o tbe intestines out of the pelvis, will aid considerably 

the exposure of the course of the ureter 

Thp^tjfhlp^nnw 3 ^ * in f i ncislon is made to open the peritoneal cavity 
The table is now tilted and the intestines are displaced and packed off in the 
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upper abdominal criitj The ureter mil be sought for at the brim of the 
peli i^ in the grooi e lateral to the promontorj of the sacrum The bifurcation 
of the common ljmc assets is the principal landmark or, in the case of the 
Iclt side just medial to the internal iliac artery on the posterior pelvic nail 
i he left ureter passes behind the parietal attachment of the pelvic meso 
colon in order to expose it m this position, the pehic colon is raised so as to 
stretch the inferior leaf of the mesocolon, the peritoneum is incised at the 
reflection of tins mesocolon on to the pehic nail at the point at which the 
common ihnc teasels arc felt to bifurcate 

If possible, the peritoneum should not be opened immediate^ o\ er the 



hits 100 

Trarn\ csicftl opproftch (o tho ureter (I) Inci^um of submucous course of ureter 
(I) Tranuircterie Approach to juxta tewal portion of the ureter (3) Thomson 
U aiher a tronsuesical exposure of the juxta \es)oal portion of the ureter 


point at which the ureter w ill be incised, but some distance from it m order 
to at oid damaging the sheath and blood supply of the ureter as far as possible 
ami to pre\ ent urine leaking into the peritoneal cat itj 

From the brim of the pelvis the ureter can be traced downwards until in 
the female it passes beneath the broad ligament and in the male it can be 
followed up to the bladder where it is crossed bj the \as deferens In the 
female, after passing beneath the broad ligament the ureter is surrounded by 
an extensile \ enous plexus which can cause much bleeding if the duet has 
to be freed from its bed The ureter then passes beneath the utenne artery 
before it reaches the bladder When the ureter has been found some 
urologists prefer to close both peritoneal wounds because of the danger of 
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Leakage or ™\E~An incision in the ureter uliich has been sutured 
careful!', should not leak urine but if sloughing has occurred of a portion of 
the u all some urine 11133 dram from the tube for seieral dais but mil almost 
invariably close of its own accord 

If no sutures are inserted into a ureter which has been opened longi 
tudmally it will close of its own accord but only after leaking urine for 
some tune 

Cellt, litis — A mild degree of cellulitis probably occurs m many cases in 
which a stone has been removed from the ureter but if drainage has been 
provided it rapidly clears up There are some ease reports of a severe spread 
ing retroperitoneal cellulitis but they are rare 


URETEROTOMY AND URETEROLITHOTOMY 

The ureter is seldom opened except to remove a stone so that the terms 
ureterotomy and ureterolithotomy are almost synonymous if the term 
ureteroplasty is reserved to describe the division of a stricture The position 
of a stone impacted in the ureter will hav e been localized by A ray or if it 
is not opaque to X rays its position will have been approximately determined 
by the dilatation of the ureter above an apparent narrowing as shown bv an 
intrav enous py elogram or the point at which an opaque catheter is obstructed 
in its passage up the ureter 

Operative technique — The patient is placed on the table in the position 
advised in the previous section depending upon the segment of the ureter 
which has to be exposed Many surgeons advise that when the ureter is 
dilated above an impacted stone no tilting of the table should be earned 
out and the patient be only turned with great care in order to avoid the 
possibility of displacing the stone up the ureter towards the kidney 

The segment of the ureter which is to be explored is approached bv one 
of the routes suggested above 

Usually the stone is held up one to two inches from the bladder m the 
male and just above the broad ligament in the female 

If stones are known to he present in the kidney as well as m the ureter 
those in the ureter must be removed first even if those in the kidney hav e to 
be left until they can be remov ed at a subsequent operation 

It hen the ureter has been exposed the stone will either be palpated 
within its lumen or be seen as a fusiform swelling in the course of the duct 
The ureter above the stone is often dilated and this dilatation may be 
marked if the stone has been present some time 

As soon as the stone has been localized care should be taken to prevent it 
slipping back towards the kidney preferably by compressing the ureter above 
the stone w ith a finger until a pair of tissue forceps can be placed around the 
duct so as to restrict the ureter without damaging it It is advisable not to 
manipulate that portion of the ureter immediately ov erly mg the stone for fear 
of damaging further the wall and its blood supply 

The ureter is gently stripped from the peritoneum by the aid of a gauze 
swab sufficiently to allow the portion containing the stone to be brought to 
the surface of the wound This may be most conveniently earned out by 
placing slmgs of gauze around the ureter one abov e and the other below the 
stone but tension must be avoided as the duct may rupture 

In the case of a calculus being impacted in a vireter which is held down 
by adhesions and cannot be mobilized without danger of severely eontusiomng 
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let cl at w Inch the obstruction was anticipated then it must be followed 
downwards to the extremity of the dilatation If it is not dilated at the 
suspected let el then the ureter should be traced towards the kidnej 

The loss or the calculus bu retrograde passage up the ureter — 
The stone may have slipped back towards the kidney between the time the 
last \ rat w as taken and the exposure of the ureter at operation or it may 
occur during the operation It is especially likely to occur if the ureter is 
dilated The distance the stone passes backwards varies if it previously lay 
just outside the bladder it seldom passes back beyond the brim of the pelvis 
While onlj those stones which ho in the region of the brim of the pelvis slip 
back to the renal pelv is but exceptions do occur to this rule 

The retrograde passage maj give rise to a serious surgical problem usually 
there are three courses open to the surgeon (1) to postpone the removal 
of the calculus until it has returned to its original site this should only be 
adopted if the condition of the patient does not allow' of further operative 
interference (2) localization of the fresh site of the calculus and the exposure 
of this segment either bj extending the incision upwards or by making a 
fresh incision tins can onlj be done if X rays are available in the operating 
theatre during the operation (3) by opening the peritoneal cavity preferably 
in the mid line and palpating the upper urinary tract with the fingers the 
calculus should be identifiable by this route in any portion of the ureter and 
renal pelvis except perhaps the calyces and on finding the stone it may be 
possible to manipulate it back into the portion of the ureter which is already 
exposed The peritoneum must be closed before the stone is removed from 
the ureter This is the procedure of choice 

Rupture of the ureter — A dilated ureter is easily torn if it is pulled 
upon and the rupture usually occurs at the site of the impaction of a stone 
The dilatation of the proximal portion of the ureter makes anastomosis with 
the contracted distal portion unlikely to be successful it is better to implant 
tins segment into the bladder if this can be done without tension if not it 
maj be necessary to remove the kidney prov ided the other kidney is competent 


URETERECTOMY 

Ureterectomj or the excision of the ureter may be partial or total 
Partial ureterectomy — This is most frequenfcty performed w hen the kidney 
is removed the amount of the ureter which is excised depending on the 
pathological state of the ureter and the ease with which the duct can be freed 
The lower end of the ureter may have to be removed if it has become infected 
or infiltrated by new growth the upper half having been remov ed at a prev lous 

ne ^Small° portions of the ureter may have to be excised in operations for 
valves stricture fistula and injury but such procedures are rare 

Opekativf technique — T1 e ureter will be approached by the most 
suitable route to the segment involved which will give ready access and 
adequate exposure The ureter is stripped from the peritoneum for the 
distance which will allow the necessary manipulations If a repair operation 
is to be earned out the less the ureter is disturbed and manipulated the greater 
the chances of success , , , . 

Total ureterectomy— The resection of the whole length of the ureter is 
invariably associated ruth the remoial of the kidney The remoial of tl e 
kidney and the vhole ureter at the same operation is Inonn as a nepliro 
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ureterectomy the removal of the ureter is then referred to as a primary 
ureterectomy If the kidney has been removed and the major part of the 
ureter has been left, the later removal of this duct is then referred to as a 
secondary ureterectomy 

The whole length of the ureter may have to be removed if infection occurs 
in a ureter which has become dilated as a result of a congenital abnormality, 
stricture or calculus But more frequently the removal is necessary for a 
tuberculous or neoplastic involvement of the ureter 

Jsephro ureterectomy (primary ureterectomy) — Formerly it was advo 
cated that the kidney and ureter should be removed through an incision 
starting in the renal angle and passing downwards and forwards to a point 
two inches in front of and above the anterior superior iliac spine From there 
it was carried on parallel to, and two inches above, Poupart’s ligament to 
the rectus abdominis sheath Through this exposure access to the kidney 
and the whole length of the ureter can be easily obtained, but, although it 
should divide no nerves, it leaves a weak abdominal wall and has been largely 


giv en up 

It has been found more satisfactory to remove the kidney and ureter 
through two separate incisions The kidney and the ureter as far as the brim 
of the pelvis are exposed through an oblique incision which starts at the 
apex of the renal angle and is earned to a point two inches above the anterior 
superior iliac spine The kidney is freed and the renal vessels ligatured and 
divided The ureter is now stripped from the peritoneum to the brim of the 
pelvis The wound in the loin is sewn up in layers, except for a small space 
at the lower end through which the ureter passes The patient is turned on 
his back and the pelvic course of the ureter is exposed through a pararectal or 
median subumbiheal incision Provided the intramural portion of the ureter 
does not need removal, the ureter can be divided proximal to the bladder 
between clamps , the ends are ligatured and cauterized Having freed the 
pelvic ureter up to the pelvic brim so that it can be freely moved with the 
abdominal segment, the lower wound is closed with a drainage tube to the 
ureteric bed, and the whole ureter withdrawn from the lumbar wound which 
is also drained 


If the intramural portion of the ureter has also to be removed, this should 
e one transv esically either at a subsequent operation or at the same opera 
, the Pint's condition will stand it The bladder is opened and a 
KnnVr 13 m ?, de around the ureteric orifice, this is deepened until a 
iJ i , " a11 " Ith the ureter attached is freed The ureteric orifice 
of tlirw r !fni &nd sutured, and it is pushed back into the retroperitoneal tissue 
retrm^S' 1 ! The , hole in fche bladder is sutured and the bladder and 
tlie loin lssues drained The whole ureter is then withdrawn from 


mav have boon ® e ] rec ^ om y The decision to remove the ureter m two stages 
Or the iiro+on/» + C P no T to operation or during the course of the operation 
iinlikeh to . 8 ump wluch had been left at a previous nephrectomy » s 

removal trouble, may give rise to symptoms which necessitate its 


mobihzedas far down ^ k,d " e y 1S removed The ureter may either be 
and rcnlaced m thn t 8 P ossi blo and the proximal end ligatured, cauterized 
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Madder mills freed lncknards amt up«orda until the upper half is reached 
and freed The w hole length of the ureter is w ithdraw n and the retroperitoneal 
spice drained 


URETEROPLASTY 

Urcteroplastj is the term applied to those operations which aim at 
enlarging the lumen of a constricted ureter so it is usually reserved for 
strictures of the ureter either congenital or acquired 

Operative tfcjimqlf — The site and degree of the stricture having been 
prei loush determined b\ descending and ascending pyelography the portion 
of the ureter involved is exposed by the appropriate route The ureter 19 
stripped from the peritoneum for a short distance above and below the site 
of the stricture If the ureter is dilated above the stricture the retained urine 
mav be infected and should be aspirated by means of a hypodermic needle 
and syringe 

Tiie ureter is drawn to the surface of the wound by gauze slings passed 
around the duct above and below the stricture The wall of the ureter is 
then incised longitudinally through the stricture and for a little distance 
above and below The longitudinal cut m the ureter is then sutured with 
interrupted plain catgut sutures (No 0 or 00) tram ersely The site of the 
suture is drained for a few days by a rubber drainage tube 

Marion ads iscs the passage of a ureteric catheter upwards towards the 
hidnev the lower end of this catheter is passed down the ureter into the 
bladder and is brought through the urethra by cystoscopic forceps He then 
sutures the incision in the ureter over this catheter which is left in place for 
1 few <hv s 


INTERNAL DIVISION OF A URETERIC STRICTURE 

A urctcrotome was invented by R Dos Santos in which a concealed knife 
could be adv nnced out of a flexible catheter at the site of the stricture 


URETERIC ANASTOMOSIS 

llreteropelvlc anastomosis — The anastomosis of the ureter to the renal 
pel us is almost entirely confined to the treatment of hydronephrosis and 
jj /}} be df'yerjbed sn the chapter deal u\g with that condition 

Uretero-uretenc anastomosis— Operative technique— The segment of 
the ureter requiring the anastomosis is approached by that route which gives 
the most direct and best exposure as it is essential to have sufficient space 
to cany out the anastomosis The ureter must be mobilized and stripped 
from the peritoneum for a sufficient distance to allow the opposing ends to 
be brought together without tension There are three types of anastomosis 
which have been employed (a) end to end ( 5 ) end to side (c) side to side 
The end to end anastomosis is the most frequently employed method as it 
requires less mobilization of the ureter to obtain union without tension The 
ends may be cut transversely the method requiring the least mobilization 
and therefore useful when there has been loss of tissue owing to resection of 
some portion of the ureter but such an anastomosis tends to stenose (Fig 
102 a) Therefore an oblique division of the opposing ends is preferable if 
sufficient ureter can be mobilized as this type of anastomosis does not tend 
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to stenose (Fig 102 b) The tendency to stenosis may be even further 
diminished by splitting longitudinally the obtuse side of the obliquely cut 
ureter (Fig 102 c) The cut ends are joined by interrupted sutures of fine 
plain catgut (No 0 or 00) 

There is some difference of opinion as to whether a catheter should be 
left in the ureter after the anastomosis, those in favour believe it drains 
the renal pelvis when cedema of the suture line would otherwise obstruct 
and also acts as a splint Others believe that it is conducive to stricture 
formation 

If the kidney is infected but cannot be removed, a nephrostomy carried 
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ureter cToblLw end f"^ t ? lnOS1S 1 of the ureter B Oblique end to end anastomosis of the 
I> 1 ml to end anastomosis ., ana3 J ornos,s a longitudinal split of the obtuse side 

P \‘T » longitudinal split of the upper segment on one side 
»*de to side anastomosis of the ureter 


hut it ,s P Bud 1 ™P rove the chances of successful anastomosis 

passing down the ureter* ° n *^ ^ uer t about 50 per cent of the urine fr° nl 

method the dista^nnrhm^r ^ een a< *vocated by some surgeons B> this 
of half an inch is made mtr» i ureter 13 ligatured, a longitudinal incision 
end hating been dmdod un ? en J ust distal to the ligature The upper 

on one side ' zS ^'ersely, has a split of quarter of an inch made 
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inio the loner and nteo to spread the split wide open thus diminishing the 
likelihood of stenosis The edges of the wound in the lower segment are then 
sutured to the wall of the upper so as to produce a watertight anastomosis 
(Jig 102 n) 

•1 si h to tule nmttomosts — This is probably the best method when the 
Mppt-r segment is dilated more than the lower Both ends of the ureter are 
ligatured A longitudinal incision is made m both the ligatured segments of 
about three quarters of an inch The edges of the incisions are sutured with 
fine plain catgut so as to form an adequate stoma (Fig 102 e) 

Ureterovesical anastomosis — The implantation of the divided end of the 
ureter into the bladder mas be earned out by the transperitoneal retro 
peritoneal or the transvesical routes the choice will depend upon the circum 
htnnces which necessitate the ureter being implanted 

The usual cause for the anastomosis of the ureter into the bladder is the 
involvement of the lower end by a vesical new growth or by a diverticulum 
But it mav also bo called for if the lower end of the ureter has been damaged 
in an operation on the pels ic organs in the latter condition the transperitoneal 
route will probably be indicated as the amount of scar tissue makes the 
evtraperitoncal route difficult 

Transferitonfal route for ureterovesical anastoviosis— Operative 
techngue — The patient is put into the full Trendelenburg position A 
subumlubcal mid line incision is made to open the peritoneal cavity The 
intestines are displaced into the upper abdominal cavity and are retained 
there with gauze pacl s 

The ureter is defined at the pelvic brim and is followed down towards the 
bladder If a fistula Ins formed as a result of damage during a peh ic operation 
anil it is found inadvisable to attempt a uretero ureteric anastomosis the 
ureter will bo freed sufficiently to allow it to be implanted into the bladder 
without tension The end of the ureter is now split longitudinally on opposite 
‘sides of its circumference for half an inch and a catgut suture is inserted 
through each of the lialv cs The bladder hav ing been rendered quite empty 
bv ft catheter is opened In a small incision about half an inch long at 
the site at winch the ureter is to be anastomosed through this incision the 
sutures mounted on needles are passed and are brought back through the 
l ladder wall so that when they are pulled tight the ureter will be drawn into 
the bladder and the two halves will be spread out in the manner of a T The 
edges of the wound in the bladder are now sutured by interrupted catgut 
sutures around the circumference of the ureter in two rows The first inch 
of awter .■? kwwJ aiar J* the Ha/lder wall by interrupted 

sutures The peritoneum is repaired and the peritoneal cavity closed The 
bladder is drained suprapubically some surgeons also like to dram the 
cstrav csical space at the anastomosis by an evtraperitoneil tube if 
this can be fairly easily earned out A catheter passed up the ureter 
on the affected side is thought by some to allow drainage and maintain a 
channel while healing is going on which might otherwise be obliterated by 
aidema 

Transvesical route for ureterovesical anastomosis — This method 
is employed when the lower end of the ureter has become involved by a vesical 
new growth or diverticulum so that the removal of either cannot be carried 
out w ithout damaging the ureter 

Operative technique — The patient is placed in the Trendelenburg position 
The bladder is opened by a mid line suprapubic incision The new growth 
or diverticulum will have been dissected away from the bladder The ureter 
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is exposed on the external surface of the resected flap It is freed sufficiently 
to be brought down into the bladder without tension The ureter is dmded 
across as close to the bladder as will lea\e a healthy end for implantation 
(Fig 103) 

The wound in the bladder is sutured in layers and the ureter is brought 
tl rough this wound and fixed to the bladder mucosa with interrupted catgut 
sutures Thomson W alker placed a small rubber tube alongside the implanted 
ureter which passed through the bladder wall and drained the retrovesical 
space This rubber drain is sewn in with catgut and is left in place until the 
catgut is absorbed This tube acts not only as a drain but leaves a weak 
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1 ni Innt tL* Hr/ij r 1 7 ?,oro ' C8 cnl nnnstoincw s Inset 1— Tl omson \\ Iker s motl o 1 of 
i n| innt ton of i ret r In*t -W r on e motl o 1 of .mplant ng tl e ureter nto tl e 1 1 Her 

b^ 'scnr Ytn ' ^ ,C ^ l >rc ' ents fhe ureter from becoming constricted 

tht'umml 11 ,s advisable to bring the ureter di recti} through 

lo ns f 1 * l ,hd<lcr Ho «dv iscs splitting the low er end of the ureter 
oblifMie ttmnol wm < , n E ,Us through the end of each ho passes a suture * ” 
of tl t 1 lathh r untit! f m *! ,e ladder wall about two centimetres from the edg 
Diwn tins tunnel « * ftn d passing towards the ureter b} means of a troca 
un t, r , rnstK <1 nml ,il W,r force l s ,s parsed and the sutures m the ends of tl 
shniKsI , vilivntiot. ^V* * ?, wn t},e t,,n »d together with the ureter A f*I 
winch allows the snltt Ut 'i** ha pair of curved scissors at the exit oft his tuniw 
« 1 M s , ? , <Mlls of t,,c ,ircter to be spread out like a T and M.turcd 
tlu Mgcs of the depression Ih c uound in the bladder is now sutured 
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A ureteric catheter is inserted up the ureter and brought out through 
the urethra and is left in for file days The bladder is drained supra 
pubically 


IMPLANTATION OF THE URETERS INTO THE SKIN 

This method of draining the kidneys Mas previously popular w hen total 
cystectomy was performed and when urine had to be diverted from the 
bladder for v esieal tuberculosis or irreparable ve&ico vaginal fistula It ha« 
been largely superseded by the implantation of the ureters into the bowel 
n Inch molds the discomfort of the leakage of urine and the nearing of an 
apparatus to collect the unne Nevertheless some surgeons carry out this 
operation on account of its low post operative mortality 

Operative technique — The patient is placed in the kidney position The 
lumbar and iliac segments of the ureter are exposed by an oblique renal 
incision as described above 

The ureter is defined from just below the kidney to the brim of the pelvis 
It is stripped from the peritoneum as far distally as possible The ureter is 
ligatured and div ided ov er a gauze pad in order to catch any infected urine 
vvruch might escape The distal end is allowed to fall back into the retro 
peritoneal space It is most important to obtain a sufficient length of ureter 
in order to avoid kinking or tension of the implanted ureter 

The proximal end is split longitudinally for half an inch and a rubber 
ureteric catheter is passed along it for a short distance 

The point of implantation m the skin wound may be posteriori! in the 
lumbar region or in the anterior part of the wound The former being mont 
frequently earned out 

The wound in the loin is now closed in layers and the split end of the 
ureter is spread out and sutured to the skin Thomson \\ alker advised 
bringing a rubber drainage tube out alongside the ureter so as to produce 
a weak spot in the scar tissue in order to avoid constriction of the ureter by 
scar tissue 

The ureteric catheter will be left in for five days in order to avoid 
obstruction of the ureter by oedema and to ensure drainage of the kidney A 
special ureterostomy apparatus is fitted w hen the w ound is healed 

This operation can be performed on both kidneys at the same time or, 
if the condition of the patient will not allow it the ureter of the opposite side 
can be implanted at a later date 

J F Seviple 


TRANSPLANTATION OF THE URETERS INTO THE BOWEL 

Since the British surgeon John Simon in IS5I first transplanted the ureter 
into the lower colon in man surgeons the world over have been attracted 
bv this problem and numerous attempts have been made with the assist 
ance of countless animal experiments to develop the operation and to place 
it on a secure footing The method as here described has evolved from the 
14 
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methods of Stiles of Edinburgh and Coffey of Portland, Oregon USA 
and has largely replaced all others and is now recommended as the best thus 
far devised 

Indications — When this operation was first introduced it was almost limited 
to cases of (1) ectopia vesica? but it has proved the best method of dealing 
with (2) other congenital defects associated with incontinence such as total 
epispadias in either sex It is indicated in those cases of (3) vesicovaginal 
fistula m which it has proved impossible to carry out a local repair It has 
also been employed in some few cases of (4) injury above the triangular 
ligament where the surgeon has failed to restore the urethra Transplantation 
is by far the best method of (5) diverting the urine preparatory to excision of 
the bladder for carcinoma where the disease arises primarily in that viscus 
or has extended from some surrounding parts such as the cervix It has 
also been used in cases of (6) inoperable new growth as a means of giving 
physiological rest to the bladder by applying the principle of the short circuit 
Transplantation is also the best means of relieving the miseries of the (7) 
systolic bladder after excision of the kidney for tuberculous disease Doubtless 
there are other indications and it has recently been tried m some cases of 
(8) incurable cystitis As the object of the operation is to use the lower bowel 
as a urinary reservoir it is essential before carrying out the method to be sure 
that the rectal sphmctenc mechanism is competent 

General physiological results — The unne is stored in the large bowel rather 
than in the rectum and investigations have shown that it may often flow round 
to the caecum From the bowel the urine is voided per rectum from time to 
time The intervals between evacuations of the bow el vary but most patients 
can comfortably retain urine for about three hours Some can sleep through 
the night without emptying the rectum while others require to rise once or 
twice for that purpose This partly depends upon the time of retiring and 
on whether the patient drinks abundantly last thing at night Usually the 
material voided consists of urine and faeces intimately mixed but some patients 
may pass more or less normal stools at one time and fairly clear urine at another 
In all cases the urine is heavily infected and strongly alkaline but in spite ol 
this proctitis does not occur and there is usually an absence of irritation about 
the anus Most patients have perfect control, in others there may be a little 
involuntary escape at times, and some few have incontinence, but the latter 
is usually only at night time The rectal function depends to some extent °n 
e general health Within the first three weeks after operation the ureters 
anu renal pelves usually show some dilation as demonstrated by urography 
.i disappear or persist and m a few cases a degree of hydronephrosis 

of * 6 atter probably depends on kinking or stenosis about the si 

nrmcmni ™ OI f OS13 13 not necessarily progressive, and pyonephrosis is » 
does not ^ ie P r °found alteration in the economy of the bo J 

nhserv erl ™ * ere W, j^ 8 enera l development or well being Ten patients close ) 
were 111 tn r F en ,° ds of fr ° m fifteen to thirty three year, after the operation 
like normal inrU^ri^/ 0 t ! ieir ordinary environment and to work and p 
child hpanmr 10 Vlc ^ a * 3 In females, marriage can be consummated 
all born SuhnnF °i e i ° ne P atient being the mother of three healthy child** 
deformUv havp after the transplantation Even males with . &* 

disillusionment o7the£ partM^ 4 ' 0 ” 3 ° f matrlmon y and not " 1 "' oyS 

exposure'^of the ^ a y ans Pff n t a tlon — The operation consists in intraperitoheaj 
SI nreters which are divided close to the bladder and ore then 

implanted directly mto the lu men of the lowest part of the pelvic colon 
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The implantation is made obliquely into a submucous bed in the bowel 
wall so that the ureter passes directly from its retroperitoneal course into the 
bowel without any kink or twist The ureter must not be compressed during 
its course through the bowel wall either by the sutures extra\ asation of blood 
or the products of infection A portion of the extremity of the ureter should 
be redundant inside the bowel so that a nipple like projection results with the 
lumen of the ureter in its centre This is probably the best safeguard against 
narrowing of the orifice There must be no infection of the site of anastomosis 
as this might lead to pressure on the ureter from inflammatory exudation, 
or to thrombosis with consequent necrosis, or to so much softening that the 
ureter would retract away from the bowel and give rise to fistula The 
technique has now been very much simplified, and is earned out without anv 
special apparatus Clamps are not used either for the ureter or for the colon, 
Coffey s tubes are no longer employed, and Charles Max o s catgut guide has 
been discarded Fine 3/0 or 6/0 chromic catgut is used for sutures Drainage 
is not usually employed 

Should both ureters be transplanted at the sanje sitting ?— Up till quite 
recently it has usually been considered safer to transplant one ureter at a time, 
and the wisdom of this course has been borne out by statistics With better 
understanding of the problems involved a simpler technique and more know- 
ledge of after-care, surgeons are tending more and more to carry out a simu! 
taneous transplantation except in children and even m them the hazards of 
a second anaesthetic may perhaps balance the only slight extra nsk of the 
double transplantation 

Preliminary investigation and preparation— Whenever feasible excretion 
urography should be used m order to demonstrate the condition of the renal 
pelves whether or not the ureters are dilated and the presence of anomalies 
like double ureter It is necessary to take the customary steps to determine 
that the renal function is satisfactory and the operation should not be under 
taken until this is assured Where renal function is embarrassed as the result 
of obstruction with dilatation of one or other renal pelvis with or without 
infection, preliminary drainage of the kidney may so improve the condition 
that the operation of transplantation may be safely carried out while the 
kidneys are still draining on to the loins In cases where the improvement 
after renal drainage is only slight it is better to defer the transplantation, if 
necessary for months No attempt need be made to sterilize the bowel but 
the action should be regulated and it ought to be thoroughly emptied on the 
day preceding the operation so that the patient may reach the table with the 
forge imvev 1 nearty s-.wpij’ as Jt may he heinfnl to endpa\our to 

protect the kidneys against coli infections by the administration of pot cit 
m adequate doses for forty eight hours preceding operative interference 
Prophylactic chemotherapy with the sulphonamides lias not been employed 
in order to avoid nausea, as it is most important that the patient should drink 
freely as soon after operation as possible * 

The operation — It is essemal that there should be perfect relaxation In 
most cases this can be secured by inhalation anesthesia if the patient has been 
well prepared and if the anesthetist is sufficiently experienced When there 
is chrome cough, or in very big bulky patients spinal anesthesia should be 
used In children there has been a considerable mortality as a result of post* 
anaesthetic chest complications, and spinal anesthesia should be considered 
With proper precautions as to dosage this method is suitable m the young 

The abdomen is opened by one of the anterior vertical incisions The 
* Some of the new preparations are better tolerated 
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mid line is satisfactory and is especially indicated in the cases of congenita! 
anomaly where the linea alba is a wide sheet of fibrous tissue and the recti are 
widely separated If the operation is done in two stages that is to say one 
ureter at a time the original incision can be re opened for the second stage 
and if carefully closed there is no special risk of incisional hernia Either before 
or just after opening the abdomen it is essential that the patient should be 
placed in the Trendelenburg position The small intestine should be encouraged 
to slide out of the pelvis or should be packed away The next step is the 
exposure of the ureter as a rule the right ureter is dealt with first 

In children or thin adults it is readily seen through the peritoneum passing 
over the common iliac artery just before its bifurcation In other circum 


stances and especially in stout patients the ureter may not be so obvious and 
may have to be searched for m the retroperitoneal cellular tissue In any case 
an incision is made through the posterior parietal peritoneum over the line of 
the ureter this should be about 2 in long and should extend from the pelvic 
brim dow n tow ards the bladder The ureter is quite characteristic in appear 
ance but confirmation is furnished by vermiculation which may either occur 
spontaneously or can be initiated by stroking the ureter or by gently pinching 
it with a pair of plain dissecting forceps After identification it is to be gentl) 
isolated by blunt dissection from the surrounding cellular tissue in which it lies 
The ureter is conveniently surrounded by a ring forceps or a tape to provide a 
handle during manipulation it should not be held with a crushing forceps 
During this process of separation some vessels of supply may be torn but 
no vessel is to be deliberately divided When 2 or in of ureter has been 
separated from its bed it is clamped with an artery forcep at the lower extremity 
which will be near its entrance into the bladder The ureter is then cleanty cut 
across on the proximal side of the forceps with sharp scissors or a scalpel and 
tne lower end in the grasp of the forceps securely ligatured with chromic 
catgut carbohzed and allowed to retract into the cellular tissue When the 
ureter is unusually small it should be divided obliquely in order to increase 
'“T" ? he 'i al1 of the ' IrBter above the point of division is caught 
a Stitch . u Sf dissecting forceps and at this stage it is convenient to put in 
fixmt it tw 1S mt ter h 1 ? used for draw,n g the ureter into the bowel and for 
introduced into iT, U ? stltch ? tine catgut and is passed with a round needle 
S“*« umen »f ‘he ureter for ! in then out through its nail and 
crasu I'TTtrr llu . g Tif as cut lts " a y out or to Strangle the tissue m 

back over a ml* f ends suture are left long and the ureter is turned 

prevent thp S auze This kinking by turning back will be enough to 

The V Td e S of ° f Unne and avoids the use of a°clamp across the ureter 

together with n ®? sl0n m the posterior parietal peritoneum are drawn 

In m th t 0r three Int errupted sutures 
prepare the bed*™? ° n ^ “ reter 18 to be transplanted the next step is t0 
should next be ox nn V ' 6 double transplantation the opposite ureter 

implantation theater nX'tl T' T ° determ, noth” point ° 

it would natural lv 8 aid on the surface of the bowel at the p 0,n * 

An area of the boivel is h sdert 0 d t,n n at u° n ° f Its obhqU6 retroperitoneal course 
or the low est nart nf ,, se * ecte( ^ which is either m the first part of the rectum 
easilj accessible in thews' 10 '! 1 s J" d will be the part of the bon el winch tt 
happens to bo dealing h’’” 'I'," °I patlent wlth "bmh the surgeon 

stitch at either end nf n, hIS ru ; 13 ‘ben demarcated by introducing a guide 
to the 'opposite edcc nl i u “ rea wh,oh be about 1J m long and will evtend 

on the°guide sutures°tli^ e antenor ^‘udmal band (F,g 105) By drau.nf 
guide sutures the area ,s put on the stretch and made ready for 
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oblique incision If there are any oby ious vessels crossing the line of the 
proposed incision these should be underrun with a fine suture and tied 

With the bowel on the stretch an incision is made along this oblique line 
through the peritoneum and muscular coats down to but not through the 
mucous membrane In making this incision it is a help to place the firat two 
lingers of the left hand behind the bowel and to press them forward This 
mancemre steadies and flattens out the bowel and provides a level background 
for the knife If the muscle does not 
retract sufficiently to expose an elliptical 
area of the outer surface of the mucous 
membrane it can bo encouraged to do so 
In n light touch of the knife held on the 
flat or by being gcntl\ opened up b\ the 
points of a pair of blunt forceps as is often 
nece«sar\ in the Rammstedt operation for 
congenital stenosis of the py lorus 

\11 bleeding having been controlled a 
small incision is now made into the lumen 
of the bowel at the lower end of this 
oblique cut To make this opening the 
mucous membrane is held up between forceps A very small opening will 
suffice ns it readily becomes larger on even the gentlest manipulation The 
fixation stitch previously introduced into the end of the ureter is now 
rc threaded on a fine round bodied needle which is then passed through the 
aperture into the lumen of the bowel and is brought out by piercing the 
wall l in lower down The two ends of the fixation suture may be separately 
passed through the bowel about J in apart or after being passed through 
together one end must take another bite of the bowel so that when the 
ends nre tied the ureter is pulled up against the inner wall and fixed there 
in the position selected 

The next stage is to suture the muscular wall of the bowel over the ureter 
in its submucous bed using a senes of interrupted stitches Usually five such 
stitches are sufficient to draw together the incision of 1| m in length These 
are tied the end sutures being left long to provide a means of steadying the 
bowel A further series of sutures are now introduced Lembert fashion, 
commencing by burying the ends of the fixation stitch t e the point J in 
beyond the end of the oblique cut and the first row of sutures To do this 
effectually will require about two more sutures than have been employed for 
burying the ureter ft is most important to fake care thst rtie errefer is notf 
m any way compressed where it enters the infolded bowel wall Should this 
happen the ureter will probably be noticed to distend above the last suture 
and this is an indication for releasing one or more sutures and re applying 
them less firmly The ends of the last suture are left long and at the con 
elusion of the implantation are used to anchor the bowel to the cut edge of 
the parietal peritoneum so that the adjacent side of the bowel lies snugly 
against the pehic brim In this yvay at the conclusion of the operation the 
yireter passes directly from its retroperitoneal bed into the bowel so that it 
has no mtrapentoncal course AH these matters are shown m the diagram 
/Fig 105) 

If the second ureter is to be transplanted at once the same steps are 
taken but the incision m the bowel wall should be in higher up than 
the first implantation (Fig 106) It is probably safer to implant both 
ureters into the same side of the bowel and to anchor the bowel to the 
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parietal peritoneum on that side of the pelvis To carry this out the left 
ureter should be isolated and divided on its own side of the colon and 
should then be passed to the right side behind the mesosigmoid (Fig 106) 
II the ureters are transplanted into opposite sides of the bowel the parietal 
peritoneum should only be lightly sutured to the bowel in order to cover the 
ureter so that no part of that structure 1 $ exposed m the peritoneal cavity 
\fter completing the toilet of the pen 
toncum the omentum is crowded into 
the pelvis and the patient brought to 
the horizontal position for closure of 
the abdomen For some three years 
now drainage from the site has been 
omitted but it is a perfectly rational 
safeguard and the surgeon need not 
hesitate to employ it a hne tube about 
l in in outside diameter being brought 
from near the site of implantation and 
out at the low er end of the abdominal 
incision or through an independent 
small incision in tne iliac fossa 

The abdominal wall must be very 
carefully closed some through and 
through sutures should always be 
u«ed As a last step a tube about 
forefinger size is passed through the 
anus into the ampulla of the rectum 
and fixed to the anal margin by suture This is to prevent the accumulation 
of a puddle m the rectum which might encourage ascending infection The 
whole procedure takes from three quarters of an hour to an hour and a half 
depending upon whether one or both ureters are transplanted and of course 
the customary speed of the operator 

Mddific vtjo'.s — Most of the numerous plans that have been evolved during 
the last few years have been rendered unnecessary by the success of the simple 
technique just described Some surgeons believe that it is safer to make the 
implantation largely extra peritoneally An oblique incision m either iliac 
fossa is employed only one ureter being dealt with at a sitting They argue 
that if leakage occurs there is no risk of peritonitis 

Difficulties — Occasionally it may be difficult to identify the ureter and 
especially where there is periureteritis or deep \ ray therapy has been era 
ployed In these circumstances the ureter may be thickened and rigid and 
may not \ ermiculate The ureter is very constant in its course over the pelvic 
brim but it may adhere closely to the peritoneum and be pushed aside with 
that structure I>.o other anatomical structure has the same position or takes 
the same course though sometimes in children the obliterated hypogastric 
artery may be the cause of a little doubt but it does not vermiculate and is a 
rounded cord which does not flatten when palpated between the finger and 
thumb If the ureter is unusually friable the transplantation may have to 
be made much higher up — perhaps 3 m below the kidney 

The unexpected discovery of a much dilated ureter may be embarrassing 
Such ureters have been transplanted with success by the method just described 
but it may not be possible to bury them m the usual way as this may lead 
to obstruction by infolding In these circumstances the cut end of the ureter 
may be sutured end to side to an incision in the sigmoid just a little larger 
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than the lumen of the ureter The union may then be tucked into the bowel 
b\ one or two looseh applied purse string sutures as in the Kader Senn tjpe 
of enstrostomv Double ureters of the same size should usually be mdepend 
cntl\ transplanted but if one is \erj small it maj be doubly ligatured and 
divided at its lower end the principal ureter being transplanted in the usual 
wa% If the double ureters lie so closelj side by side as to be virtual!} one 
double barrelled structure the} may be transplanted together as though single 
Immediate after progress and treatment — There should be no shock 
and verv little upset of an} sort Unne may be discharged into the rectum 
from the outset but it is more usual for uresis to be delayed for about si\ 
hours If there has been anj doubt about the activity of the renal function 
the patient should reach the ward with a glucose saline drip in situ and tills 
is continued until there is a free discharge of urine from the rectal tube hen 
the patient recovers from the anaesthetic the drinking of hot water is allowed 
and in the absence of vomiting or distension encouraged In fort} eight 
hours or so the patient maj be able to take some solids and thereafter soon 
desires ordinary diet Some patients v omit a good deal and a moderate degree 
of distension is not uncommon Such symptoms nearly always clear up as 
i»o()n as uresis is freel} established 

If there is no cwdcncc of renal secretion by the end of six hours active 
steps should be taken to encourage it It is onlj in cases w ith rather poor 
renal output or in winch uresis is delayed that the intravenous sodium 
sulphate 4 1 per cent is employed * The rectal tube should be removed in 
four dnvs or earlier if it is much resented Thereafter there maj be 
muntmcncc for sonic dajs especially m children and adults maj have 
virv frequent calls — perhaps ever} hour They maj be able to exercise 
control for about an hour at a tune b} the end of a weel Even children 
acquire rectal control quite quid 1} and nearly always by the time they are 
reaclv to leave hospital in three or four weeks Of course some education is 
usualh liccessirj and to this end it maj be a help to keep the bed pan in the 
bed \ capable and understanding nurse will usually manage to assist even 
sninll clnldre n to acquire control w ithin this time There is nev er any difficult! 
about movement of the bowel for the flow of urine into the colon nets ns n 
sufficient stimulus If distension persists and the tongue is dirt} one gram of 
calomel is helpful I ncmata should be avoided for fear of disturbing the 
Mtc of nnastomosis Pitmtar} ma} be required 

IwMinivTi comi i ic vtions — \ nuna chest troubles, peritonitis extra 
jKnUmeal inflammation and ascending renal infections are the infrequent 
troubles under tins head Retroperitoneal inflammation must cspccialK be 
xiriu in mind in malignant cases with some infection of the ureters Per 
ms ent distension local tenderness in cither iliac fossa quickening pule 
temperature anorexia and general malaise about a week after opera 
ion nre verv suggestive of mtra or extrn peritoneal infections about the site 
ot anastomosis Such conditions arc grave but not nccessanh fatal \ local 
c< n ’«*<•** mm form and after evacuation either through the wound or b\ 
incision mm Ik* followed fi\ unnan fistula and recover} Some infection of 
tlie Kulnev uh« 1 to Ik *o frequent ns to be looked upon ns part of the normal 
. w* * Ut m ’r'T rectnl >oars it has seldom occurred possihl} owing 

! *, I I ^ tl0n ° f \ hl UcI, nique \\ hen it occurs most cases turn out to 
IT..» ™ , .1! Il l 1 " 1,0 * ? , onwt ma\ he sudden and alarming and attend*! 
with considerable general disturbance and high temperature \h a rule tli»« 


m i ■iljluite (CLittW, wit) 1 «*oKr<l in r 
* 4 M-ewnt (Wnlr) 


* litre of «!■** 
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•«oon down leaving a swollen tender kidney with some fever as the only 

indication In the more serious types things go from bad to worse until the 
patient pro ents the picture of acute ascending pyelonephritis Sometimes 
drainage of the tidiiev pelns mav be life-saving In his anxiety and appre 
hension about these special conditions the surgeon must not forget that these 
1 at tent s are liable to tiie occasional complications attending on laparotomy 
for nnv purpo e intestinal obstructions and burst wounds are not unknown 

Morirum — The mortality rate depends to n considerable extent on the 
condition demanding the operation In the non malignant cases and especially 
the congenital deformities it should he very low — perhaps 5 per cent or less — 
hut in the malignant oaves such a low rate is not to be expected if the possible 
ftdv an t ages of the operation are to he offered to the greatest number of sufferers 
In this tvpe of case it seems justifiable to hope that the mortality may be 
h<pt down to about 10 per cent though the second stage of the operation for 
tilt removal of the bladder mav add considerably to this figure In children 
some deaths have lieen due to chest complications and to the exanthemata 
ami the vv i dovn of choosing the urnmn months for the ordeal and of keeping 
children in hospital for a fortnight before operation should be stressed 

rn\ to tr \nsplant tiil sfcond URFTFR — When the two stage method 
is cmplovcd there is no stated time for dealing with the second ureter and the 
interval must depend on the progress made after the first intervention If 
all goes w ell three w ecks has prov ed a proper interv al Bhould it be otherwise 
the surgeon must hide his time The only error is to intervene too soon In 
the actual intervention the original incision is re opened There may be a few 
adhesions hut thev are not hholv to be troublesome The site of the first 
anastomosis will bo securely sealed off and should not be interfered with 

Sosif Lm SKJVFL.T — Recurring renal infection calculus and rectal 
incontinence arc the special sequela? Intestinal obstruction and incisional 
hernia arc no more frequent than after abdominal operations of similar 
magnitude 

Special groups of cases— Conofmtvl ynomaues— Of these the commonest 
is ectopia vesica? which is said to occur once in every fifty thousand births 
The next are the lesser degrees of the same condition such as complete epi 
spadins in the male and the corresponding anomaly' in the female known as 
subsymphysial epispadias In this group the age at which to operate is an 
important problem The optimum time will occur somewhere between four 
anil six but it is not so much a question of the number of years as of the con 
dition and whatever the age the operation must not be carried out until the 
child is m established good health Many a child at four is better fitted for 
the operation than others at six But it is never too late to consider operation 
if congenital deformity is the indication and cases have been successfully 
dealt with at fifty \& a rule children do better than adults and it is sur 
prising how readily they accommodate themselves to the altered physiological 
condition In this group cases occur with weakness of the anus or even 
incontinence and occasional prolapse If one of these states is associated with 
some degree of spina bifida and perhaps weakness of the lower limbs no 
improvement can be expected and transplantation into the usual site is 
contraindicated 

Male patients often have inguinal hernia but this is not a contraindication 
and radical cure can be carried out after successful transplantation In the 
actual conduct of the operation m young children the surgeon may be 
reminded that in complete ectopia there is no umbilicus and that the lines 
alba is as wide as the separation of the pubic bones In the abdomen the 
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parts are naturally small and delicate and suitable fine instruments must be 
available Otherwise there is no essential difference from adults In ectopia 
the exposed mucous membrane of the bladder is a distinct danger for many 
examples of the subsequent development of epithelioma in adult life have 
been recorded Quite apart from this risk it is offensive to the eye may give 
rise to an unpleasant discharge and is liable to mild injury and excoriation 
In either sex the bladder should be removed when the health is properly 
stabilized after successful transplantation probably a year later This should 
be combined with some sort of plastic repair of the mons veneris in females 
and the penis in males 


Marriage — With the lesser anomalies the question of marriage is often 
raised and even in complete ectopia patients of either sex ha\e sought the 
consolation of matrimony The female with a normal partner may prove 
fruitful and there is no reason why such marriages should not be happy 
There appears to be no special risk in pregnancy and since the pubes are 
separated labour is often easy In the male sexual gratification is said to 
occur Now that the transplantation is less likely to be attended bj 
troublesome sequelae surgeons should welcome the opportunity of carrying 
out more careful and complete restoration of the genitalia 

Separation of the pubic bones — In the case of complete ectopia the symphjsis 
is separated but the pubic bones are connected by a very strong ligament 
In adults this separation may be to the extent of from 4 to 6 m It is often 
assumed that such a degree of separation will result in marked disability 
u though the upper part of the thighs are more or less widely separated and 
ie patient ''alks with a characteristic gait the victims are usually quite 
strong and able to carry out ordinary activities without impediment Attempts 
M™ imatl0n by °P eratlv e measures have not been successful 
n, n n„^l A . NT r^ SE t SE 0F THE bladder— W hen this is the indication tie 
Rf>moL n C . n * °* i esion cann °t be divorced from the transplantation In 

uroreodintT i b ? necessary to verify the exact extent of the growth before 

vail nf +i£ i ° ii° transplantation Exploration by palpation through the 
onenin»» tlm ™ gadder can be carried out through the mid line incision before 
emptied hv JT*w neUrn i.u For tb,s P ur P ose is necessary to have the bladder 
W.cus to 1 Gr , ° n h ° °P erat *"g table The mcismn is made from uni 
peritoneal 13 d ee Pened m its lower two thirds down to the extra 
and bcincr ? y a e b * untl finger dissection the bladder is exposed 

position ^he i\\ C ^ S ¥ to determine by palpation through its wall the 

E Sen int th f of fixity of the growth without opening into 

be ascertained from e ^ded to proceed the condition of the lymph nodes 
for T lt !‘ m the P eri t°neum Even if the grow th » not suitable 

provide pllvsiolo^ciElT 1 lt mft y be decided to transplant the ureters to 
out the transplantation^* an irntab,e and progressive lesion W hen carrying 
of the ureters or snmi. !?. * ,e<?e cascs there may be some unexpected dilatatJO 
thick and rigid and elu!3 r, f Ure l er i t,S i 05 a result the ureter may be rathe 
'er> genth handled i° /T bed Such a ureter is friable and must b 

sufiicienth roonn so that for tbe ureter m tbe bowel wall must bo ma 
risk of compress in n 8 ° that the may be laid m and oversewn without 

best to implant* them both Til CFS ” la ^ be a matter of moment It is probabh 
inch or m> higher than the T, if S Ji!, e of the bo " el tl,e left being placed 
across to the right behind t ? Thw necessitat cs bringing tlio left urc 
exposed on the right of that IS mc f OSI gmoid unless indeed it can be read 
t structure If the double implantation is ma 
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mlo one wile then the bowel should be anchored to the pelvic wall as 
mint to tied m the description of the standard technique On the other hand 
if the ureters are transplanted on opposite sides the bowel should not be 
anchored lest the fixation of one side may produce an undue strain on the 
opposite transplantation m varied distension or movement of the bowel 
If there is am question of the integrity or security of the implantation 
or marked inflammatory change which might he followed by thrombosis and 
necrosis n rubber tubo should be brought from the neighbourhood of the 
union and out through the lower end of the abdominal incision or through 
an independent small incision m one or other iliac fossa This may be the 
means of preventing a fatality from peritonitis 

I special care should he taken with the suture of the abdominal wall as 
m victims of malignant disease these incisions have not infrequently given 
wav A very careful watch must le kept on the renal output though in 
esses with vigorous uresis before operation there will probably be no anxiety 
It is probabiv safer to give continuous intravenous saline from the outset 
and if at the end of six hours there is no uresis then the sodium sulphate 
dilution should be substituted As soon as the patient can drink without 
di comfort lie should be encouraged to do so hot tea lemon water or well 
diluted whisky are efficient and safe diuretics If after some days the patient 
Ins a frequent desire to void urine per penam or there is suprapubic distension 
and tenderness or py rexia not otherwise explained a catheter should be passed 
and if necessarv the bladder irrigated The actual excision of the bladder 
should not be undertaken until the patient has made a complete recovery 
from the transplantation It should not be sooner than a month or longer 
than tlirot and the patient should always be well enough to be up and about 
for « few d«v« before it is undertaken 

In vesicovaginal fistula there have usually been many attempts at 
repair with risk of infection and patients arc often morbid as the result of 
grave disappointment Much care must therefore be taken in the preparation 
of tiie patient Should the condition be a ureterovagmal communication 
onH the one ureter need be transplanted 

In sistouc bladder following nephrectomy for tubercle it is essential 
to be sure that there is no active tuberculosis in the urinary tract Ihese 
patients are often worn out by their distressing condition and a rest m hospital 
before operation and a long convalescence afterwards under the most favour 
able conditions that can be provided will help the maximum benefit to be 


obtained 
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CHAPTER XVIII 


THE SURGICAL ANATOMY OF THE BLADDER AND THE 
PHYSIOLOGY OF MICTURITION 

THE SURGICAL ANATOMY OF THE BLADDER 

T HE bladder is a muscular sac which is perforated inferiorly by the 
urethra through which it expels urine intermittently and inferolaterall) 
by the tw o ureters through w hich it receives urine It is lined by mucous 
membrane w ith a transitional epithelium continuous at their respective orifices 
with that of the two ureters and the urethra 


ATTACHMENTS AND RELATIONS 

The inferior part of the bladder round the internal urethral orifice is 
immovably fixed to the base of the prostate in the male Since the prostate 
13 f , on, y a sma ll amount of anteroposterior movement the position 

r It , , urethral orifice remains nearly constant in all stages of distension 
of the bladder b 

The fixation of the bladder depends chiefly on its fixation to the prostate 
a " C ? r *?, m thickenmgs of the pelvic fascia which secure both it and the 

£!£;♦ t0 ri? " alIs of the I* 1 ™ cavit y lt ls held to a slight extent by the 
i 1 t ' I ie Peritoneum and by the urachus The urachus is a fibrous 
bel0 *" the antenor surface of the bladder just below its apex 
ndfff. on *» 8 U P t0 umblbcus under the peritoneum and makes a median 

RpW a P ° S \ en0r l S P ect of the “tenor abdominal wall 
and nlT n ;:. eS r ibing ,, tbe ? mportant fascial structures which fix the bladder 
If the 1 1S to d ® al Wlth a P art of the pelvic fascia which does not 

b\ div idintr ti° r ! u 5 face ^ tbe P rost ate is approached from the perineum 
to the anterior 0 rc ^° urethrahs muscle which fixes the membranous urethra 
between the nm'? ^. ie rec ^ um the finger enters a layer of areolar fascia 
of the rectum beln^iT 1 the , rectum This is Denonvilliers fascia Separation 
bladder m front m til * !? e I )rostatc vesiculaj and posterior border of the 
no bleedinc r»n« t lW ° 0se fascia offers no resistance to the finger and causes 
loss enrols „£’,TS n C1n ho " ever ° nl y be ° ut m ° T* Z 

of the prostate end ♦ th , finger cannot be passed forwards between the side 
r" J f «■“ “ -«empted at the level of the 
extending. lateralK^to *» tC an , d base °f tbe bladder a hard thicl object is fd* 
the lateral true liLunent* of ,t be P el ' ,s this is the posterior border of 
is no firm fixation nf ti * ,e ^lidder It is therefore evident that there 

connective tissue betw^n it andT part ° f the bladder but ratber th , at , 
is so loose as to make mov 1 * e 1>r09 * ate in front and the rectum behind 

of the rectum or bladder occur' bctlieen them ea<J y " hen changes in distension 

fa'v fil'Viirroinulin^'the'prostatie^' 1 ^? 1 ^ con8,sts of u '° the ‘l"o kcn . cd 

fawm) ami the fa«c.a cor'cnn t L“"? ' oiical v cnoiw plexuses (pemo«*l 
e the internal surface of the levator am (v isccru 
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pehic fascia) The fixation is brought about by the fact that the perivascular 
fascia is continuous centrally with the wall of the inferior part of the bladder 
ami the superior part of the prostatic sheath and peripherally with the peri 
osteum of the posterior surface of the pubis and the visceral pelvic fascia lateral 
to it The thickenings of the parts of the perivascular fascia which are con 
tmiious m this way are called the anterior (pubo prostatie) and lateral true 
ligaments of the bladder These ligaments and the fixation of the membranous 
urethra to the triangular ligament are all that firmly fix the bladder and 
prostate As the anterior and lateral true ligaments are fixed to both the 
prostate and base of the bladder they exclude the possibility of torsion both of 
the bladder round its own neck and of the bladder and prostate round the 
membranous urethra 

The anterior true ligaments of the bladder contain a large amount of 
plain muscle besides fibrous tissue Medially they have well defined borders 
w Inch are separated by a narrow space across w hieh the ligaments are contrnu 
ous only by thm areohr tissue Laterally they pass into the lateral true Iiga 
ments from which they are not clearly separated Anteriorly they are attached 
to the posterior surface of the pubis below its middle Posteriorly they blend 
with the anterior muscular commissure and fascial sheath of the prostate and 
with the adjoining part of the bladder wall 

The lateral true ligaments of the bladder are thicker than the anterior 
true ligaments They are fixed medially to the sides of the base of the bladder 
as far back as its perforation by the ureters but no further and to the adjoining 
part of the prostatic sheath Laterally the lateral true ligaments are attached 
to the white line (arcus tendmeum) which is a thickening m the visceral pelvic 
fascia extending from the posterior surface of the pubis backwards to the 
i«chial spine on the medial side of the uppermost part of the levator am 
and behind this to the fascia covering the pynformis and to the front of the 
«ncrum 

The sheath of the prostate below the attachment of the ligaments is formed 
by the parts of the visceral pelvic fascia intervening between the sides of the 
prostate and the Ie\ at or am These become continuous with each other on 
the posterior surface of the prostate and limit Denon\ fibers fascia anteriorly 
Below the sheath of the prostate becomes continuous with the triangular 
ligament 

In the female the inferior surface of the urethra and part of the bladder 
immediately behind the urethral orifice are fixed to the anterior wall of the 
\ agma and behind and above this to the anterior surface of the cervix The 
attached area is greater than in the male extending well behind the uretene 
orifices On the other hand the structures to which the bladder is attached 
arc less fixed than is the prostate The anterior and lateral true ligaments 
of the bladder have the same arrangement as in the male except that the 
perivascular fascia surrounds the vesical vaginal and uterine veins their 
medial attachment is therefore to the same part of the bladder and to tie 
adjoining parts of the vagina and cen ix 

The bladder acquires some fixation from the reflection of the peritoneum 
In the male with the bladder empty the peritoneum passes from the anterior 
abdominal w all and sides of the pelvis on to the superior surface of the bladder 
the whole of which it covers Posteriorly in the mesial plane the peritoneum 
passes round the posterior border of the superior surface either on to the 
anterior surface of the rectum or on to the lower parts of the vasa where these 
aTe contiguous and from them on to the anterior surface of the rectum The 
reflection here forms the bottom of tl e rectovesical pouch of peritoneum On 
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either side of the mesial plane the peritoneum passes off the superior surface 
of the bladder on to the inferior part of the vas and immediately lateral to 
this on to the superior part of the vesicula seminalis More laterally still 
it becomes continuous with the parietal peritoneum on the side of the pelvis 
as already stated 

The reflection of the peritoneum from the anterior abdominal wall on 
to the superior surface of the empty bladder of an adult is commonly slightly 
behind and below the superior border of the symphysis pubis in a dead body 
During life with each respiration there is a considerable differential mov e 
ment in a vertical direction between the bladder with the attached pen 
toneal reflection behind and the fascia transversalis in front Because of the 
relative absence of fat this is more easily seen in a child than in an adult It 
follows that in a living person the peritoneal reflection in the mesial plane 
anteriorly cannot be regarded as a fixed point During operations a force 
which is inappreciable may displace it considerably In consequence on the 
one hand it is easy to do a suprapubic cystostomy when the bladder is empty 
unless it has been dragged downwards by perivesical disease while on the 
other the bladder may be accidentally opened if an incision of the peritoneum 
is continued down to the symphysis The fascia transversalis close above the 
pubes is a well marked sheet which commonly has fat on both sides of it 
rlfl I 63 *' veen ^ be hnea alba in front and the peritoneum and below the 
IKS" ‘^anterior wall of the bladder behind It is attached below to 
® S a°* a P ub , es immediately above the anterior true ligaments of the 
f„ wl „ , A potential space filled with loose fat is thus formed between the 
r^r versalls T nd the anter,or wall of the bladder this is the prevesical 
urethra nr J !?® 6 + Int ° * unne extravasates after a rupture of the posterior 
dowmv nrru L ^ extra Pf itoneal part of the bladder The spread of the urine 
the deen aide ? re , vente f d the triangular ligament so it occurs upwards on 
the deep side of the anterior abdominal wall 

of the bkdrfpr®^ 1 * 11 tbe P en toneum from either side of the superior surface 
the paravesical fn«° tbe r PP^ vl ® wall in front there is a shallow depression called 
obliterated hvnn<™ S f T ie b °ttom of the paravesical fossa is medial to the 
vcr Se ndee tC 8 S ° (Umb, , hcal ) arter y a " d the vas deferens -V trans 
peritoneum extomL f ves }? abs transversa formed by reduplication of the 
vesical fossa m ffi ‘ ( rom , the superior surface of the bladder on to the para 
A broader ndee the ,rectl0n °f the internal abdominal ring on either side 
border of the blarid* Sac ^? £ en, tal fold projects backwards from the posterior 
upper limit of the reeW** & i a sh ^ rp crescen tic edge posteriorly forms the 
its two lajers Slca P oucb an d contains parts of the vasa between 

wards with the^fnllo™?^ meS en ^ ar g es upwards outwards and bach 

carried upwards behind the® f U tS Tbe P erit oneaI reflection m front is 

of the abdominal wall el * a f cia transversalis so that a considerable part 
peritoneum (21 The c.,^ Se abo _ ve , the symphysis pubis is not covered by 
peritoneal reflection ho thn^u ^ be b ^ a dder rises above the level of the 
covered bj its peritoneum above tbe Peritoneal reflection part of the bladder 
anterior abdominal w all ntrlT contact with the parietal peritoneum of the 
up on to the sides of the bkrPiI^ Pf ritoneum on the sides of the pelvis is taken 
the sides of the bladder min r ^iterating the paravesical fossae and bringing 
(4) In the narrow space w l tb the obliterated hypogastric arteries 

is reflected from the posterior u , lnfe J 10r P a rts of the vasa the peritoneum 
directly on to the anterior mirf ° rd r r tbe su P enor surface of the bladder 
ace of the rectum Therefore with filling the 
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at aH 0 p^terioriy 10n ** cons,derabl y raise<l m front and at the sides but hardly 

,, ^ ie , P e r'toneal relations of the bladder in the female differ from those in 
le male inthat the peritoneum on its superior surface is reflected on to the 
anterior surface of the uterus at the junction of the cervix, with the body 
a ” l ', m “ ia '' “ Ie sacrogemtal fold is attached anteriorly to the posterior surface 
ot the uterus and does not ieach the bladder A peritoneal recess the utero 
' csical pouch is present between the body of the uterus and the superior surface 
of the bladder An important consequence of the difference in the peritoneal 
relations of the bladder in the two sexes is that the pelvic colon is in contact 
with the posterior part of the superior surface of the bladder in the male 
whereas the uterus and vagina intervene in the female a pericolic abscess 
arising from disease of the pelvic colon can therefore perforate the bladder 
usually far back behind the trigone on the left side in the male but not in the 
female 

BLADDER MUSCLE 

The muscular coat of the bladder (Elhs 18o6) consists of three layers 
(1) external (longitudinal) (2) middle (circular) and (3) internal (longitudinal 
or submucous) There is a considerable interchange of bundles between the 
three layers so that they cannot be separated completely from each other 
w it hout cutting through muscular bundles 

The external layer consists of longitudinal bundles passing from the apex 
to the base and is best marked below and in front Above the fibres are 
inserted into the peritoneum covering the superior surface and some are pro 
longed into the urachus Below the fibres in front are partly attached to the 
back of the pubes by the anterior true ligaments of the bladder and partly 
continued over the sides and anterior surface of the prostate to end m its 
sheath Below and behind the fibres pass into those of the deeper layer and 
of the prostate In the female they reach the fascia over the vagina 

The middle layer is thickest towards the neck of the bladder where it 
forms a ring which communicates extensively with the other two layers 
At the urethral opening it becomes continuous with the muscle of the prostate 
or in the female the circular bundles surrounding this part of the urethra 
The internal layer is thinner and less complete than the other two In 
the lower part of the bladder the bundles are longitudinal higher up they 
are thin and irregular m direction At the urethral opening this layer becomes 
continuous with the submucous layer of the urethra The ureters pierce the 
outer and middle coats of the muscle of the bladder Most of the fibres of 
the ureteric muscle pass medially to unite with those of the opposite side the 
remaining part of the ureteric muscle joins the internal layer of the bladder 
muscle and passes obliquely downwards deep to the mucous membrane of the 
trigone to the submucous layer of the urethra 

INTERIOR OF THE BLADDER 

The interior of the bladder vanes greatly m shape and m the appearance 
of its walls according to the degree of distension except in a small region 
below which is related to thi three orifices This region is called the trigone 
it is the shape of a nearly equilateral triangle with each of its sides concave 
outwards The trigone is developed from mesoderm whereas the rest of the 
bladder is developed from the endoderm of the cloaca it is more conspicuous 
in the male than in the female Its posterior side is best defined and is formed 
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by the interureteric bar a smooth transverse ridge at or near the ends of which 
the ureteric orifices are situated The two remaining sides which are often 
asymmetrical curve forwards and inwards from the ends of the interureteric 
bar to the posterior edge of the internal meatus The trigone is slightly raised 
above the neighbouring parts of the interior of the bladder its surface is 
smooth in all degrees of distension of the bladder and its area increases little 
if at all with increasing distension of the bladder In the adult male the 
trigone in front of the interureteric bar is red the colour is due to numerous 


closely set small vessels in the mucous membrane which run antero posteriorly 
The rest of the interior of the bladder appears nearly white with widely 
scattered small red tufts of vessels These vessels increase in number and 
size if fluid introduced into the bladder is too w arm if retention of urine has 
just been relieved and also m many diseases of the bladder In a moderately 
distended bladder the interior is smooth unless the bladder is in a state of 
contraction when smooth ridges formed by the contracted fasciculi appear 
lunmng in various mrections and leaving depressicns between them If the wall 
of the bladder is hypertrophied from having contracted against an obstruction 
ot long duration the ridges and depressions are permanent and remain after 
death the ridges are then called trabecula? and the depressions when large 
enough sacculi Whether or not hypertrophy is present the ridges and de 
pressions are most marked near the posterior angles or horns of the trigone 
T u ” a nearl y empty bladder ridges of another kind called ruga? appear 
f ? ous membrane of the bladder is less resilient than the muscle there 
J?” ''* th , e * e 7 vourae alteration one must move on the other This sliding 
*l i r es P ace on a layer of loose connective tissue which separates 

a„ tho frnit lrom “ u eous membrane everywhere except on the trigone 
momhUni . of t i le bladder diminishes a stage is reached when the mucous 
it rests it Ji? ° ng ? r sbnnIc to the area of the muscular layer on which 

these ire “ Ien on ,y accommodate itself to this area by forming folds 

onlv tbe y consist of reduplications of mucous membrane 

tend to he 8 n a ro a iT e i Iltt i® resembIa nce to trabecula* they are thicker and 
m the no^tepiftr 6 f* n( * tra-nsversely disposed Rugse are most conspicuous 
W hen nart nf tv. ^ art tbe b l adder from behind the trigone backwards 
such as some fnrm mU r 0US membrane has become less resilient from disease 
bladder is mnflpr:it S i °^ C ^ Stl j 1S tbe ru 8 £e ma y remain in this part when the 
The shane nf th^ they have been mistaken for growths 

shape of it? interior a* f der ! n , a llv,n 8 object is best ascertained by the 
some radio nrwni,» if 8 * * ound hy radiography when the bladder contains 
and Sgalit 7 er P ( L i chte nberg and \ olcker 1905 Hryntschak 

bladder it is better +h ,* sba P e alters greatly with contraction of the 
venously rather thor. * the radl ° opaque substance should be given intra 
filled resting bladder ,!f ra vesically It is found that the shape of a partly 
of gravity on its wmfonvf 8 W , ltl tbe position of the subject from the action 
tension the superior surW^l ™ th ® su ^ ound » n g viscera With a low dis 
angled triangle with th ac f 1S concave or flat and the shape that of an obtuse 
P,rt of the in a lateral view the posterior 

pubes The transversp A sbo ^ ter an d the anterior part rises well above the 
men A\ith lncreasmi* , lame ^ er considerably greater m women than in 
tlie superior surface 'conv ens,0 2. tbe mfenor angle becomes less obtuse and 
becomes greatly dimimol.^f* i ~ unn g contraction the transverse diameter 
slightly greater than th«. , and *he shape rounded with the vertical dmneter 
"Inch load to constant th ,'? sha P e ls permanent m 

tion of the bladder such as cystitis 
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THE BLADDER IN CHILDREN 

In a new bom child the bladder is pear shaped with the narrow end down 
wards and the internal meatus at its lowest part There is no floor to the 
bladder lor the trigone is situated nearly vertically and is only slightly diffei 
entnted from the surrounding mucous membrane \\ hen empty the bladder 
is flattened from before backw ards The trigone remains in the npnght position 
in children and only becomes oblique shortly before puberty 

At birth the peritoneum covers part of the posterior surface of the prostate 
this covering disappears m a few months and by two 3 ears the reflection has 
risen to the lev el of the ureteric openings its usual level in adults 

At birth the urachus corresponds to the apex of the bladder Later at 
'iny rate bv two and a half years the urachus is attached to the anterior 
wall hut rises to the highest point again as the bladder fills There is atri 
angular area with its base on the pubes and its apex upwards which is free 
from peritoneum and where the bladder lies against the anterior abdominal 
wall With the bladder empty tins area is about 2J cm vertically it increases 
as the bladder fills and diminishes with age as the bladder sinks into the pelvis 

VESSELS AND NERVES 

The bladder is supplied by two pam> of arteries which are branches of 
the anterior division of the internal iliac (hypogastric) aitery The superior 
vesical artery is at its origin part of the hvpogastnc (umbilical) artery which 
has not become obliterated at birth It crosses in front of the ureter from 
without inwards and arrives at the side of the bladder where it divides into 
branches which are distributed to the upper part of the bladder The superior 
vesica! artery is not surrounded by any special thickening of the pelvic fascia 
so that there is no fixation of the part of the bladder with which it first comes 
m contact to the side of the pelvis The branches of the superior vesical arterv 
anastomose with those of the artery of the opposite side and w ith those of the 
inferior vesical artery The inferior vesical artery passes downwards from 
its origin and reaches the base of the bladder in the lateral true ligament it 
supplier the inferior part of the bladder the prostate and vesictila and its 
branches anastomose with those of the superior vesical and middle luemor 
rhoidal arteries In the female the vaginal artery takes the place of the inferior 
vesical it sometimes arises from the uterine 

Jfte vents 0/ the Wavfolar axViHwAft’y a L ive Awfes asri aIuw 

but their course is complicated by their connections with venous plexuses 
of other pelvic organs These plexuses are of surgical importance becau«e 
in adults they are commonly the seat of phleboliths (calcified clots) which 
were shown by Fenwick and Kidd (1908) to be the cause of small shadows 
found in radiograms of the pelvis and sometimes mistaken for those of ureteric 
stones 

The veins of the pelvic plexuses are well provided with valves but to 
find these it is necessary to examine children or young adults as in later 
bfe many disappear and then the veins become dilated (Fenwicl 188 j) 
The dorsal vein of the penis which is valved passes under the subpubic 
ligament and then divides into two Each branch usually communicates 
wdh the internal pubic vein and then passes along the side of the prostate 
where it Forms with the veins of the prostate and other tributaries the vesieo- 
prostatic plexus (labyrinth of Santonin) As these veins travel backwards 
15 
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the\ receive the veins from the base of the bladder and finally empty into the 
internal line veins \alves are present in all parts of the vesico prostatic 
plexus from its beginning at the pubic arch to its end in the internal iliac vein 
Ihe onl\ veins from the bladder which enter the vesico prostatic plexus and 
ire not wheel are those from the inferior part of its anterior surface \ 
vortieal a cm begins on the subperitoneal surface of the bladder runs downward*! 
and forw ards in the middle line of the upper tw o thirds of the bladder bifurcates 
and cither branch opens posteriorly into the \esico prostatic plexus The 
\ems of the lateral posterior and inferior parts of the bladder open into the 
posterior part of the a esico prostatic plexus and are \ al\ ed 

The lunplntics of the bladder drain chiefly into glands which he along 
the posterior part of the external iliac xein and into others which lie along 
the internal iliac \essels 

The non es of the bladder arise from the spinal cord in tw o groups of spinal 
roots which are separated from one another a lumbar group passing to its 
distribution by the sympathetic and a sacral group (see p 228 ) The sacra! 
nerves arc the more important because their division on both sides leads to 
< isor^amzation of imcturitmn this accident sometimes occurs in excision of 
ie rectum The branches of the sacral nerves to the pelvic viscera arise from 
ic anterior aspects of the third and fourth and sometimes of the second 
uerves They pass forwards round the sides of the rectum toward*. 
iu»fvJL^ 0 i 10 ]» »l cr . l , n tbe in f erior part of its lateral true ligament Just 
"i” 8 ! 1 1? blatlder thc > break «P and form a dense plexus the pehic 
it ir> i lim i” * * 1C £ , ar ® J° ,ne d by the fibres of the hypogastric plexus from 
bladder n, r i r °M t<? ^ 10 branches °f the pelvic plexus are distributed to the 
bladder and other pelv ic v iscera 

in fmnt from *! 10 l um bar roots (sympathetic) pass into the pelvis 

Kidd Knlit 10 co ? 1,non ,bac artery close to its origin The nerves of the two 
the l,tEI i nnn,t0 i!i 0 ‘ 5C . m front of the fifth lumbar vertebra forming 

half intl7nf P CXUS ^, IC *3 pogastric plexus divides into a right and left 
" ° r "hich passes downwards to join the corresponding pelvic plexus 


THE PHYSIOLOGY OF MICTURITION 
RESIDUAL URINE 

uinmmals is n muscular reservoir whose onlv 
vals the o( t «f for « n ? cr or Sorter periods and to expel it at inter 

armn^i , m llt w | t . J 0,1 w cn,, cd micturition I he obv ions ndv nntngi of tin 
it would if tintu S ,nam, ual smells of its own urine to a less extent than 
iikilv to 1 m (|( 4. . * i , a " a ' at ,ts °" n secretion rate and therefori H h 1 ** 5 
1 he fmutum of *' lts . <K ? *** herbivorous or by its jircv if carnivorous 

tl< Id iddi r of nimtltd 8 " ntor f or the use of the animal which is present m 
Mu timtio , P !' I? ,,,H ,H ahse,lt »» mammals 

left in the blnddir nf , nornin,, % leads to omptving, of the bladder Urine 
voluntnrv int< mint inn lr m,t 4 tuntlon ,s ‘ailed residua! urine \j»»rt Iron* 
man if h« has held nn . * ,nM hint ion residual tirino mav occur m a health' 
the I Ini h r muse!. » V WI *° n K after the desire to pass it lias an f » that 
*« ntt* nit ted nn * \ ,,,m ^ati^md from ovt nitre triune if micturition 

*« nnue ,s ?* * "ZVm ' l !l° n mth 1,11 bach >f 

an I drftcntioti »| (W L llfl , „ nt tb < him it is pn«scd or if tlie rectum *■* ful1 
» run! Milij «| H I . <ur ftt the* name time ns micturition In other*** 
m» «mi oeeur under the influence of certain drug* 
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the most important of which is alcohol or if a condition is present which 
is calculated to make micturition painful such as piles or recent surgical 
operations pxrticularh on the abdomen or perineum In practice it is there 
lore important to see that none of these conditions is present if diagnostic 
significance is to be attributed to a found volume of residual urine °to see 
that all patients about to have the kind of operations mentioned can pass 
urine lying down before the operation is done and as far as possible to abstain 
from confining patients to bed if they have or may have some potential 
mechanical interference with micturition particularly senile enlargement, of 
the prostate Neglect of the last precaution often leads to retention of urine 
m cases of senile enlargement of the prostate which would not have got it 
at any rate at the time had they been left to themselv es 

In some mammals such as male dogs and cats small amounts of urine 
are often passed when it is obvious that the need for micturition cannot have 
arisen since attempts to urinate often fail because all the urine has been 
passed just before at such times it is often evident that the bladder is not 
emptied when the urine is passed since the amounts of urine passed are greater 
than could be accounted for by the secretion of unne in the intervals The 
habit of passing urine in this way has probably some sexual purpose in cats 
the behav lour before passing urine in this way and before true micturition 
is, quite different The importance of the habit in the physiology of micturition 
is that it shows that cats and dogs like men can pass unne and interrupt the 
act voluntarily even when no need for micturition exists 


THE CLOSING MECHANISM OF THE URETHRA 

Between two acts of micturition urine is held at the internal urinary 
meatus by the posterior urethra which is the membranous and prostatic 
portions of topographical anatomy and the homologue of the whole female 
urethra (Griffiths 1895 Rehfisch 1897) The means the posterior urethra has 
of retaining unne consists of a series of smooth muscle fibres forming a circular 
layer round it and the compressor urethra which is a striped muscle sur 
rounding the membranous or distal part of the posterior urethra 

The smooth muscle fibres are often called the internal sphincter of the 
bladder and the compressor urethrae the external these are convenient terms 
provided it is realized that the smooth muscle fibres are not collected together 
into a compact nng at a particular level and therefore anatomically do not 
form a sphincter In the intervals between micturitions the whole posterior 
urethra is closed even when an urge to micturate is present This can be 
shown either by radiograms w hen the bladder is full of some inert radio opaque 
liquid or by passing a catheter with a terminal opening when it is found that 
unne does not flow until tl e end has passed the prostatie urethra Although 
unne is held at the internal meatus the compressor urethra: is more strongly 
closed than the smooth circular muscle which is nearer to the internal meatus 
This lias been shown directly in dogs (Courtade and Guyon 18 >5) and in 
man is evident from the sensation experienced by the operator in passing a 
catheter on a normal male when the chief resistance felt is at the level of the 
compressoi urethra 

It is probable that sudden straining movements such as sneezing bv 
leading to a considerable transitory increase m intravesical pressure cause 
a rapid entrance of unne into the posterior urethra followed by an immediate 
retreat since such movements cause slight incontinence m some patients 
who have had mechanical damage to the perineal muscles and m some cats 
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i had the compressor urethra: paralysed by division of the pudio 

uho have had the c p incontinence in other circumstances 

nerves although in neither cast vs there item , d lf elther the intera al 

Surgical observ ations show ™ „ remaitls m tact but not if both 

OT c^Xhlnote must often be divided ,n external 

urethrotomy and incontinence does not result unless the prostate urethra 
has previously been destroyed by prostate suppuration After suprapubic 
prostatectomy the prostate urethra is destroyed down to the v erumontanum 
and the cavity left above this which takes the place of the prostate urethra 
always full of urme (Walker 1006) and yet incontinence does not follow 
Suprapubic removal of stones from the prostatic cavLty occurring after supra 
pubic prostatectomy is not followed by incontinence but perineal removal 
usually is and this approach is likely to involve the compressor urethne 

After nervous lesions which interfere with the reflex contraction ot the 
bladder the posterior urethra lemams full of unne which is held at the level 
of the compressor urethras This can be shown by radiography and by the 
fact that the v erumontanum is easily visible on ordinary cystoscopy when 
the patient is under no anesthetic and has no strong desire to micturate 

The internal sphincter like other smooth muscle receives its efferent 
nerves from two sources the hypogastric nerves which arise from the lumbar 
roots and are part of the sympathetic system and the pelvic nerves (nervi 
engentes of Eckhard) which arise from the sacral roots Stimulation of the 
peripheral cut end of the hypogastric nerve causes contraction of the urethra 
(Zeissl 1893 Elliott 1907) but division of both hypogastric nerves does 
not lead to gaping of the internal meatus or filling of the posterior urethra 
with urine Stimulation of the penpheral cut end of the pelvic nerve leads 
to relaxation of the urethra The compressor urethra being a striped muscle 
is supplied by a somatic nerve this nerve is a branch of the dorsal nerve 
which is a branch of the pudic nerve which arises from the sacral plexus 
Di\ ision of both pudic nerves in cats produces a slight degree of incontinence 
hut this generally only amounts to the escape of a few drops when any strong 
straining movement is made and sometimes only to the escape of urme if 
the bladder is gently squeezed through the abdominal wall (Barrington 1914) 

THE PERIPHERAL NERVES OF THE BLADDER 

The bladder receives all its efferent nerve fibres from the same two pairs 
of nerves as supply the smooth muscle of the urethra namely the hypo 
1858 Giannuzzi 1863 Langley and Anderson 

, 1 I" 0 hypogastric nerve arises from the lumbar spmal roots and the 

pelvic nerve from the sacral the particular roots vary in different mammalian 
E " 10 k , s,e f c * tent m different individuals of the same species 

" n “tr U ' “f 1 0{ . e,< ? y 3 P e0H,s of mammal on which tile observation 

“ ' " " b,ch COntam no bladtler flbres intervene between 

the two sets "hid, do (Sherrington 1882 Langley and Anderson 1895 ) 

.oi^aner" ,'h" e ,eff T, ‘° ‘" e bMd “ ba3 ‘ "--cell on some part of rts 
contain afferent ns (fell* "S'"* 1 cotd Both hypogastric and pelvic nerves 
thei come from l^fu"’ Rbrc \ T , b,s fnot by ltself d «« show 

w ell hut the mtlTof hi’' u ‘ both n< T reS ™PP'y other organs as 

i.i w. lS i , n dder reflexes show that they do The afferent 

1,1, res ,ns, to the coni m the rlorwal ,„,„al root, J ff0rent 



Till 1 m\ SIOLOGY OF Him BJTJO'N 229 

bye contract, but m some specie, such t, tlie clt tlie rest of the bhdder 
relaxes to such an extent that the bladder \ olumc m creates (Stewart 1899) 
and this w probabh so m man (I carmonth 193]) 

Illusion of both hvpognstric ncncs m dogs does not interfere with the 
performance of micturition (Mosso and Pclhcam 1882) it is now well known 
that the same is true in man In tho cat it only produces a slight degree of 
frequency of micturition (Barrington 1915) 

Since the hi pogastric nerves seem to have almost nothing to do with 
micturition it mat seem remarkable that they supply the bladder and urethra 
at all They nrc the efferent nenes of the internal male genital organs 
through them the vasa and vesicida? contract and e\pel their contents— a 
fact that surgeons who diudc them sometimes seem to ignore— and through 
them the prostate and Cow per 8 glands secrete Since urine and the male 
genital products pass down the sime passage it is not unlikely that the action 
of the hypogastric nerves on the bladder and urethra is concerned with pre 
\enting the escape of urine from interfering with emission nther than with 
micturition 

Stimulation of the peripheral cut end of one pelv ic nerve produces a stror^g 
contraction of the corresponding half of the bladder m all mammals in which 
the experiment has been done 

Division of both pelvic nerves but not of one completely disorganizes 
micturition (Lannogracc 1892) In cats division of both pelvic nerves is 
followed by complete retention of urine until the bladder becomes over 
distended and overflows giving rise to unconscious incontinence The over 
distension may produce hvmatum but there are no signs of p am even when 
the bhdder is gently compressed through the abdominal wall After some 
davs the eats cease to dnp urine at all times and deliberately squat and pass 
small amounts of urine at frequent intervals remaining dry during the intervals 
tlure is always a large volume of residual urine and the urethral resistance 
is great If the pudic nerves are now divided the residual urine becomes 
rather less the urethral resistance greatly diminishes and unconscious incon 
tincnce reappears ns shown by the fact that the urine again drips away con 
tmuoiisly and the cats cease to squat to pass it (Barrington 1915) It follows 
timt the pelvic nerves arc both the motor nerves to the bladder and the 
conductors of the afferent impulses which give rise to the pam and distress 
of retention of urine The sensation remaining after division of the pelvic 
nerves which passes by the pudic nerves must arise in the urethra and be so 
unlike that of a normal desire to micturate that it takes the cats some days 
to learn what it means 

Conditions clinically resembling division of both pelvic nerves in other 
mammals sometimes follow excision of the rectum m man and this operation 
is likely to involve them The fact that some such cases recover after weeks 
or even months can be explained by assuming that both nenes have been 
damaged at the operation but that at least one has not been divided 
completely 

In pathological conditions of the bladder which greatly inciease its irnta 
bihty such as tuberculosis there is often clinical evidence of the existence of 
a sensation evoked by distension of the bladder whose impulses do not pass 
through the sacral roots If a cy stoscopy is done on such a case under a spinal 
anesthetic winch lias given complete analgesia of all the sacral dermatomes 
irrigation of the bladder produces no strangury or any sensation which the 
patient recognizes as anything to do with a desire to micturate but he will 
experience a pricking or burning sensation over or just above tl e pul es when 
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DIVISION OF THE DORSAL SPINAL ROOTS IN THE 
SACRAL REGION 

Dmsion of the dorsal roots of the sacral spinal nenes m doc* and cats 
leads to retention of none with overflow (Wen-bacher J'N)2 Harrington 
1914) The animal shows no Bign of distress such as would accompany rcten 
tion of urine m an intact animal and pressure on the bladder through the 
abdominal wall does not produce anj unless it is great enough to produce 
it by action on the abdominal wall itself The urethral resistance to the ex 
pression of urine is very great and unlike that after section of the pell ic 
nerves doe 3 not suddenlj gne wav while the pressure in the bladder is being 
maintained Oier distension of the rectum occurs as well as the effect on the 
bladder but erections still take place normally These effects arc permanent 
and are unaltered by division of the hi pogastnc nen es The afferent impulses 
essential for micturition and those which give rise to the pain of retention of 
unne therefore all tras el by the sacral dorsal roots 


DIVISION OF THE CAUDA EQUINA 

Division of the cauda equma leads to a distended bladder winch outflows 
at a low urethral resistance (Manus I8G8) in the same wav as that of a cat 
with both pelvic and pudic nerves divided The bladder show s small rh\ tlmnc 
contractions which are not markedly altered bj increases in pressure after 
thej have once started whereas those following a Bpmal transection are , 
these contractions may be seen at once but they are more obuous after some 
(iajs or weeks In cats besides these small alterations in tone larger ones 
J£"f 5, mUC i 1 ^ nger “trials after the lesion has existed for months In 
suddenlv JSjl^ WrUle ha% ‘, ng W more 1 ° t r ks<? constant for da>s or weeks 
I >os ' , l bl J as murh as tenfold and remains 
ore or less constant at the new volume for days or w eeks if the chancre is 

ik , th nC eased ' olume while if the change is a decrease urine 
of this aClo 1 ; aTwniTown 8tWam f ° r ^ the ««"* 

that' ,'T°" 5 rctm t' ti “ k “Jbogram, show 

5 prostatic orethra remains open (\\atfins 1030) 

TRAKSECTION OF THE SPINAL CORD 
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19H) but as far as knowledge goes they are essential!} the same m other 
mammals, including man (Head and Riddoch 1917) , particularly m man 
these effects are often modified, or masked by those of infection The effects 
are the same w hatever the level of the lesion, provided that this is not hi«*h 
enough to destroy life within the necessary period or low enough to involve 
the nuclei of the sacral roots concerned with micturition The} are therefore 
the same with the lesion at an} ley el from the lowest cervical to the lowest 
lumbar segments inclusive, whether or not this level 13 between the sacral 
and sympathetic roots to the bladder or above both 

The immediate effect of spinal transection is to produce retention of urine 
which if left alone, goes on to overflow In the course of a few dajs m a cat 
or a few weeks in man, the urine remaining uninfected this state is succeeded 
by a condition known as automatic micturition , but though the condition* 
at the beginning and the end appear quite different one condition passe-* 
gradual]} into the other and there is no sharp distinction between the two 
The pressure at which the bladder overflows during the stage of retention is 
high enough to damage the bladder wall, and in this way hsematuna is often 
produced even in the absence of infection 

If the escape of urrne is watched durmg the overflow stage, it will be seen 
that it is not uniform but occurs m association with slight movements of the 
perineum , pressure on the bladder gives rise to an increase of the movements 
which are rhythmic, and an escape of urine with the same periodicity as the 
movements, with each escape the urethra! resistance can be felt to lessen 
but it remains marked between each escape In the earl} stages in a cat the 
bladder can seldom be emptied b} abdominal pressure without an anesthetic 
because although the bladder to some extent contracts down on to its remaining 
contents after some of the unne has been expressed, it still remains too lax 
to maintain the pressure necessary to empt} it by further expression If 
chloroform is giv en the palpable urethral resistance goes completely and the 
bladder can then be expressed until empt}, but this on]} occurs if enough 
chloroform is given to stop respiration, the resistance abolished in this wa} 
only returns an appreciable time after spontaneous respiration has been 
re established b} means of artificial respiration (Barrington, 1931) 

When automatic micturition has become established almost an} kind of 
stimulus maj evoke a series of perineal mo\ ements associated with the passage 
of jets of unne hav mg the same periodicity , in this way movements of the 
unparalrsed parts innervated b} roots m front of the transection maj indirectly 
produce the escape of unne by moving the paralv sed parts The most effective 
stimuli tor exciting the passage of unne are touches to f Ae perinea t region or 
holding the cat in a vertical position , m either of these ways a series of jets 
of unne mar be passed which together make up a large volume but there is 
alwa}S residual urine at the end 

Automatic micturition is unaffected b} division of the hypogastric nerve* 
either before or after it has commenced Division of both pudic nerve-* at 
any sta^e abolishes all palpable urethral resistance and with it the reflex 
passage of unne in jets , the urine then daps awav at a faster or slower rate 
according to the increase or diminution of mtra abdominal pressure, winch 
vanes with the activity of the cat Division of both pelvic nerves at the time 
of the transection prevents the occurrence of the diminution in the urethral 
resistance which would otherwise follow Division of both pelvic nerves after 
automatic micturition has become established leads to a great increase m the 
urethral resistance which persists The persistentl} high urethral resists nee 
which follows a spinal transection combined w ith division of both pelv ic nerves, 
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winch its existence is assumed are less precise than those m the other 
reflexes 

5 Distension of the bladder evokes relaxation of the urethra the afferent 
path being in the pelvic and the efferent in the pudic nerves 

6 Distension of the bladder evokes opening of the posterior urethra 
chiefly in its proximal part, both paths being in the peh ic nerves 

7 Running water through the urethra evokes contraction of the bladder 
both paths being in the pelvic nerves This reflex requires a stronger stimulus 
and gives a smaller effect than the second reflex 

It is evident that if any one of these reflexes occurs, except perhaps the 
third and sixth, its own effect will bring all the remaining reflexes into action 
The third reflex is the only one with a path in the sympathetic and its effect 
is tnvial 

The various reflexes are affected differentlj by transection of the spinal 
cord The second is abolished permanently The fifth and seventh can easdj 
be obtained immediately after the transection The sixth was only shown in 
cats which had a transection some time previously, so it is not known if it 
is obtainable immediately after the transection The effect of the fourth 
reflex is more difficult to show immediately after the transection Reflex 
contraction of the bladder evoked by distension cannot be obtained immediately 
after transection, but in the course of time it reappears though to a much 
smaller extent It was at first believed (Barrington 1921) that this reflex 
contraction remained absent , but this conclusion w as subsequently found 
to be erroneous It is now certain that m the cat some degree of reflex con 
traction results from distension when automatic micturition has become 
established, Denny-Brown and Robertson (1933) have shown that this is 
true in man 

It is obvious that m many cases the activity of one of the reflexes will 
bring the others into action Since the stimulus in the second reflex may 
just as well be the relaxation of the urethra as the pressure of water on the 
mucous membrane of the urethra it may well be that voluntary micturition 
arises from a voluntary relaxation of stnped muscle which in its turn causes 
a reflex contraction of the bladder this is what appears to be probable from 
experience If voluntary micturition is performed when a strong desire to 
micturate is present the events occur so quickly that the subject is uncon- 
scious of the order in w hich they occur If how ever, voluntary micturition 
is performed when no desire to micturate is present the subject is conscious 
of the follow ing sequence relaxation of the perineum , the onset of a desire 
to micturate , and, finally micturition itself This sequence of sensations 
suggeste that rvlm sisrj mietentioa /s h roaght j>1 vwi by vohtion acting on 
stnped muscle The fact that it can occur in the cat, and therefore probably 
m man, after section of the pudic nerves does not invalidate the supposition, 
because the perineal muscles act together and the levator am receives other 
nerves 

The gradual passage of retention with overflow into automatic micturition 
after a spinal transection cannot be accounted for simply by the abolition 
of the second reflex because division of both pudic nerves does not lead to 
residual urine There must be many factors in the causation of this pheno 
raenon, and many of these may well be unknow n , but the slight recover) 
of the first reflex and the greatly increased activity of the fifth, must play an 
important part in it , in the latter case it seems like!) that in some naj 
over distension of the bladder has made it permanently more irritable and 
therefore more ready to ev oke the fifth reflex 
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LESIONS OF THE BRAIN STEM 

Aft er decerebration cats do not get either incontinence or retention 
T,nne is passed m a stream at intervals with little or no residual urine and 
fimshes nith perineal contractions Micturition is as normal as it can be 
Urth a cat tang on its side it occurs rather more frequently than normally 
but it IS possiMe that this may be due to -.me condition of the experiment 
other than the absence of the part of the brain in front of the transection 
“uch as temperature alterations (Barrington 1921) The plane of decerebra 
tion goes through the superior colliculi on the dorsal side and the crura at 
the superficial origin of the third nerves on the ventral The whole central 
nenous mechanism for the performance of micturition must therefore be 
contained in the part of the nervous system behind this plane from this 
it seems that in the cat any influence that the parts of the brain in front ot 
this plane may ha\ e on micturition must be confined to regulating the frequency 
with which it occurs m xanous circumstances 

B\ special methods small lesions can be made within the brain by elec 
trolvsis By this means it is found that a small lesion on both sides of the 
bram of a cat just ventral to the internal edge of the superior cerebellar ped 
uncle from the level of the middle of the motor nucleus of the fifth nerve 
behind to that of the posterior end of the aqueduct in front produces a per 
manent inability to empty the bladder Bilateral lesions just in front of this 
le\el ltu olving the ventral half of the posterior part of the aqueduct outwards 
to just beyond the mesencephalic root of the fifth nerve produce a permanent 
loss of consciousness of wanting to micturate and defecate but do not 
otherwise impair either (Barrington 1925) 


LESIONS OF THE CEREBRAL CORTEX 

Boehefontainc (1874) obtained contraction of the bladder by faradization 
of the outer part of the sigmoid gyrus of a curanzed bitch just m front of 
the crucial sulcus Many subsequent observers have obtained the same 
result by stimulation of \ arious parts of the sigmoid gyrus of dogs and cats 
though the parts found effectue have not been the same with all observers 
On the other hand the celebrated bitch from which Goltz (1892) had removed 
both cerebral hemispheres in two operations and which was killed when 
liealtlw eighteen months latex before defecation used to make a number of 
quick circular movements and pass feces and urine in the same peculiar 
position as normal hitches In cats also remo\al of the sigmoid gyn on 
both ‘’'des is not follow ed by any defect in micturition Langworthy and Hesser 
( 1 930) found that remoi al of the motor cortex on both sides in cats leads to 
the bladder reacting to a smaller x olume on artificial distension than previously 
and that this was not further diminished by subsequent decerebration 

&UHC rcmo\al of tlic motor cortex in dogs and cats produces at most 
only tmial and e\ anescent defects m gait and other voluntary limb move 
ments the absence of any defect in micturition after the same lesions cannot 
be used to infer what occurs m man in the same circumstances Foerster 
* }*' n , n , ^ e,st (I*** 8 ) made obscr\ations in cases of gunshot wounds of the 
** r ** rn conc ‘ u ded that the cortical centre for the voluntary control 
of the bladder must lie near the leg centre because interference with emptying 
the bladder occurred in the absence of psychical disturbance only with bi 
lateral paralysis of the feet and legs there was involuntary incontinence 
in three cases and retention in one the skull injury was close to the sagittal 
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suture loetstcr concluded that interference with micturition only occurre l 
with cortical lesions when the e were bilateral U the outset the interference 
was bladder paralysis combined with sphincter spasm so that catheterization 
was nceessan over a Jong period the defect pissed off gradually hut m 
many cases some wcahne s remained Incontinence occurred but was rare 
Die bladder disturbance was frequent with spastic paraljsis of both feet 
the knee anil hip movements being unimpaired so that the centres for the 
bladder and foot must be clo^e together and therefore that of the bladder 
probablv in the paracentral lobule I ater Foerstcr (1931) described a case 
of meningioma of the falx cerebri m which there was spastic paralysis of both 
legs and retention of urine over a number of 5 ears It therefore seems certain 
that bilateral lesions of the paracentral lobule adjoining the ascending frontal 
convolution can produce marked defects m micturition extend ng over years 
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CHAPTER XIX 


E 


EXAMINATION OF THE BLADDER * CATHETERS 

XAMINATION of the bladder should be carried out along systematic 
lines In the first place a careful history should be taken and a speciraen 
of urine sent for pathological examination X ray pictures of the whole 
urinary tract should be available for study Clinical examination, by the 
ordinary methods of inspection palpation rectal examination etc , is only 
likely to detect grosser abnormalities General examination oi the individual 
should never be omitted This may for example reveal the presence of disease 
of the nervous system and indicate that bladder symptoms are secondary m 
nature , , 

Final diagnosis is rarely possible unless special methods are employed 
These comprise catheterization and other forms of instrumentation including 
cy stoscopy supplemented in some cases by cystography 

The ability to inspect the interior of the bladder and to visualize its outline 
places the investigation of bladder abnormalities among the most exact of 
modern methods of diagnosis 


PRE-INSTRUMENTAL EXAMINATION 


1 Physical examination — Inspection — As the bladder fills the apex nses 
out of the pelvis coming m contact with the anterior abdominal wall immcdi 
ately above the symphysis pubis When grossly distended it gives rise to 
a rounded swelling in the suprapubic region the outlines of which become 
more distinct when the abdominal muscles are relaxed ( i e when the patient 
is lying flat with the head flexed and the knees drawn up) The swelling is 
often asy mmetncal the fundus usually being deviated tow ards the right side 
In severe degrees the fundus may attain the level of the ensiform the distended 
bladder appearing to fill the entire abdomen 

In men the condition is usually quite obvious but in women where a 
distended bladder can be readily confused with other pelvic tumours the true 
nature of the swelling may only be determined after a catheter has been passed 
1 alpatiot^ With the abdominal muscles relaxed the suprapubic region 
is palpated with the flat of the hand Under normal conditions the fundus 
ot the lull bladder can sometimes just be felt in thin subjects Pathological 
distension gives rise to an elastic suprapubic swelling with a fairly distinct 
convex upper border The swelling is very tender when the condition is an 
acute one but in chronic states deep pressure w ill only give rise to slight 


Apart from the distended bladder it is sometimes possible to feel tumours 
which have infiltrated the anterior wall or huge vesical calculi Tenderness 
of the sy mphy sis pubis may be present in cases of prevesical cellulitis and this 
becomes more marked when the infection has spread to the adjacent bone 
Percussion may be fallacious owing to the fact that a loop of bowel will 
often lie in front of the bladder and cause the swelling to be resonant 
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tWMISATION OF THE BLADDER 
E xv„ixyriox— In the male the rectal surface of the bladder 
1 a small tnnncular area with sides about It m in length which is 

comprise', a small tnnng rectum onlv b\ the rectovesical fascia 

^.c ^“rtVwgle" sdSS wboveU „ boundel by the 
(!• ig 10 ) toncum at the bottom of the rectovesical pouch The 

hne'cd’ reflection jj^b^jexe^of*?!™ mteruretenc^nr 1 ^ and roughly^O^m^&um 

?h° aml-Torat 0 ) The sales of thereoSanffidder” 

T^x of' ‘orinanglc'trs immediately abote the median groove of the 

* )r0 R(ctnf examination of the bladder can 

«■* >° m fo "” r<i ° ut ° f rr “ h o£ ,he 



eaamming Unger In the sen, ^Idhotom ^ ^ ? ed knees super ted 

couch with the head well flexed?" *P»« lhe free hand ,s phwd _°n the 

bv stirrups or held by an assistant » backwards towards the recto 

suprapubic region so as to d'sp examination of the bladder 1B e ] an d 

examining finger Bimanual re b|e to feo i no t ° nl y tho p T h „f the rest 

out (Big 108) Bv this means rt is l*^. b,, t m thin subieets much 0^1 
seminal v esicles and pent f advisable to make BUre ned out 

of the bladder as v\ ell It 18 ) be f 0 re the examination 1 * wards 

is emptj (bj catheterization i , . ded bladder w ill tend to g a i s0 

because the rectal surface of landmarl s m that r e gm closely 

and obscure the prostate and other of a distended bladder m 

be remembered that the bac rectovesical peritoneal p bladder prior 

simulate a collection of pus in * h °f Emitting to empty the bladde F 
in diagnosis have often been es of pelvic abscess neoplasms 

to the examination .of suspected 1 Q f the bladder has y cta i 

The extent of malignant determined by b ot the 

of the bladder or prostate can 1 face of the bladder «jdtl perivesical 
examination Between the metal sun t ^ compar tment of the p 

rectum is a potential space this is 
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t£" 

pa ’ rt ,° f J Wuv ^ thickemnTof tim area in eases of extrapentoneal rupture of 
"he Madder Infections oi this cellular tissue are not uncommon and may 
cause a stony hard area of infiltration in the region of the bladder base In 
severe degreed the uhole bladder base prostate and vesicles mil appear to be 
fixed in a cement like mass of inflammatory tissue *-n 

In addition the veins and lymphatics from the bladder ^ t 

the side u alls of the pelvis along u ith those of the upper portion of the prostate 

gland tending to run parallel with and for the most part anterior to tkc Mna 1 
Vesicles Lymphangitis lymphatic involvement by neoplasms or thrombo 



Fig 108 

B manual rectal exam nat on of the bla I ler 


phlebitis may affect these vessels and give rise to a characteristic thickened 
cord running outw ards from the bladder base to the side w alls of the pelvis 
The various pathological lesions of the bladder which may be appreciable 
by bimanual rectal palpation may be summarized as follow s — 

A \\ ithm the bladder very large calculi intravesical bladder growths 
B In the bladder wall thickening from hy pertrophy malignant mfiltra 
tion 

C Outside the bladder perivesical cellulitis perivesical effusions 
lymphatic extension of growths 


' examination — The anatomical differences in the two sexes make 

the bladder in the female more accessible to external examination The short 
urethra the trigone and bladder base are readily palpable in the anterior 
\nginal wall an 1 it is sometimes possible to feel the juxta vesical inch or so of 
ureter through the lateral fornix 

’ Examination of the urine — \\ hene\ er possible the patient should pass 
a specimen of urine in the presence of the surgeon so that any alteration in its 
naked cy e characters and the way it is passed can be noted Important 
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examination, or the bladder 

observations cm often be made when certain types of bladder disease are 
present — 

1 The passage oi flatus and faeces through the urethra w ith the urine is 

diagnostic of vesico colic fistula 

2 The passage of large thick intestinal masses of muco pus is one of the 

mam characteristics of any case of chrome alkaline cystitis 

t Irregular semi gelatinous masses of epithelial cells may sometimes be 
found in the urine of patients w ith papillary tumours of the bladder 
and large sloughing masses of epithelium may appear in cases of 
gangrenous cjstitis The entire mucosa may be involved in severe 
forms of gangrenous cystitis and a complete cast of the bladder may 
be passed per urcthram \\ hen tiie slough separates 

4 When ha?maturia is present the relationship between bleeding and the 
act of micturition will sometimes prove a valuable guide to the site 
of the lesion Terminal h'ematuna is alu ays derived from the bladder 
or posterior urethra Clots formed from bleeding into the bladder 
are usually round or irregular when passed in the urine thus differing 
from the long pencil like clots derived from the kidney and ureter 
The latter must not be confused with the thicker urethral clots which 
maj appear m the urine after instrumentation and are due to urethral 
hannorrhage from local trauma 

In males the two gloss test is generally employed After cleansing the glans 
and meatus the patient empties about half the contents of the bladder into 
a clean conical glass the remainder being passed into a wide necked sterile 
bottle The first specimen which can be conveniently used for chemical tests 
is contaminated by the non pathogenic bacteria 
which normally inhabit the anterior urethra 
Hie second specimen consists of uncontaminated 
bladder urine ( mid stream specimen) and can 
be sent for pathological examination In females 
it is only possible to obtain an uncontaminated 
specimen of bladder urine by passing a catheter 
or else by means of a cystoscope when cysto 
scopic examination is being carried out 

3 X-ray examination — As the symphysis 
pubis lies directly in front of the prostate gland 
and trigone of the bladder it is necessary to take 
a .sbgbtJ} oblique view of the pelvis in order to 
obtain a satisfactory radiogram of the bladder 
area Marshall and Cochrane Shanks recommend 
that the tube be centred perpendicularly over 
a point midway between the anterior superior 
iliac spmes w ith 5 to 10 degrees of caudal angula 
tion The adoption of a constant fixed position 
such as this is necessary in order to obtain 
uniformity otherwise considerable variations will be observed m different 
views of the same subject The exposure should include the entire true 
pelvis the iliac crests and an area w ell below the pubic arch 

In a good plain film a faint shadow outlining the bladder w ill sometimes 
be seen when the viscus is full (Fig 109) When moderately distended the 
normal bladder is oval in shape with its long axis placed transversely its 
lower border is constant approximately follow ing the lme of the upper margin 



Fro 109 

Rad ogram of pelvis note fa nt 
outline of bladder 
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of the pubic portion of the pelvic girdle When fully distended febWta 
becomes more rounded in shape and the variable com ex upper border may 
reach the level of the sacral promontory The lateral limits of the bladde 
inn to some extent with the degree of distension but rarely extend beyond 
a i crtical line drawn through the middle of the obturator foramen (Thomsoi 
\\ alter) The area of the prostate gland hes directly behind the symphysis 
pubis Radiology of the bladder is most useful in the demonstration of stone 
see n 118) Other bladder conditions giving rise to X ray opacities (eg 
encrusted tumours encrusted cystitis calcification of the bladder nail etc ) 
are uncommon txtravesical opacities nhich may cause confusion include 
phleboliths calcification of pelt ic vessels ureteric calculi etc The special 
\ m dimeters of these pch ic opacities are dealt v ith elsew here (see p 


SIMPLE INSTRUMENTAL EXAMINATION 

Much useful information can be obtained regarding the state of the bladder 
l>\ passing a catheter In the first place the free passage of the instrument 
will exclude the presence of certain forms of urethral obstruction (e g stricture 
or urethral calculus) and secondh the quantity of residual urine (t e urine 
remaining m the bladder after micturition) can be ascertained This provides 

A 1 rnSm SSSSSSSmSSSSa 5 2 »«miiiit i .in.nni' 1 
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\nluahlc test of bladder function the quantity of residual urine being the 
measure of the ability of the bladder to empty its contents The effects of 
urethral obstruction or of orgnntc nervous disease on the contractile power 
of the bladder can on!\ be accurately gauged in terms of residual urine 

Other inform ition may sometimes be gamed by instrumentation e g the 
characteristic grating sensation caused by contact between a catheter and 
a usual cah ulus or when a fragment of bladder growth is caught m the eve 
oV the catheter on withdrawal 

Catheters The catheter appears to hate been among the first surgical 
instrument* to he dotted b\ man The writings of the Egyptians disclose 
ie ac oat catheterization and other forms of instrumentation were practised 
.. * c Clbomns I’m) The earlier instruments consisted of 
' ji , ; rw » c tln U a later date attempts were made to adapt 
*" 1 ,c ,ort “ ou ‘ l co,lre ® of the male urethra firstly by the 
13 hlf , , nni1 fin " 1K ,n thc manufacture of catheters from 

I S bS ” n, ' , ' ,IT or "°' c " Modem catheters 

nn naui ol either natal rubier or woven silk 

ttu y\ <«ii»thm {f IR no) — riic ordman (Jacques) vuietv has a 

run i.»U l!r!»t n r | , Zlf\,V Ml ,w ' om, _ the fln(1 a trumpet shaped distal 

u „ n “ »: .hehm , n' n, Y r, T" nn " K ”™'’r hut has an 

iiptumeci um l Mis.mii litiUtous terminal erul \ nnous tvpcs with an onen 

u rnnnal ... (plan, or «l,Mk „p) „ re made Tor apical pur {»,„ e , "yum n 
,,f„ r pneat. < l« Ca.h, „ „ „„ expanded terminal cud (\i„kcot ra 
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(le Pezzer pattern,) are inserted In meins of an introducer and are often used 
for continuous bladder drainage 

Advantages Thej are cheap durable and easily sterilized by boilme 
Iliev adapt themselves readily to the curves and irregularities of the urethra 
and arc less likely to cause trauma than the more rigid tvpes rteii used 
inexpertly 


Disadvantages— Being soft and supple they are rather difficult to control 
and are apt to become contaminated by touching the patient or the bed 
mothes whilst being passed This does not apply to the same extent to the 
Tiemann catheter of which the rubber is of a firmer consi tence Owing to 
their relatively thick walls the lumen is more lil elv to become blocked” b\ 
clot etc 


2 Wov ex SILK (gum elastic) CATHETERS are semi rigid instruments made 
of w ov en sdk impregnated with a stiffening agent such as linseed oil A. special 
varnish is employed m the finishing process and the instrument highly pol 
ished so that its surface becomes smooth glossy and durable The solid 
terminal end is modified in various ways to overcome abnormal curves and 
constrictions of the urethra These forms comprise upturned (coude) double 
curve (bicoude) olivary and filiform (whip) laneties (Fig 111 a to H) 

The cun e of the proximal end can be further increased by the use of a wire 
catheter introducer a useful manoeuvre w hen marked distortion of the posterior 
urethra has been caused by middle lobe prostatic enlargement With 
drawal of the introducer just as the point of the catheter enters the posterior 
urethra will further increase the curve 

Advantages — Semi rigid catheters can be held by the distal end between 
forefinger and thumb while being passed and arc unlikely to become con 
laminated They are less liable to become blocked owing to their relativelv 
wide lumen The wide variety of types can be adapted to varying conditions 
in the urethra 

Disadvantages — They are more expensive owing to the complicated process 
of manufacture Being semi rigid they are more liable to traumatize the 
urethra than rubber catheters when roughly passed 

Sterilization — The better types can be boiled Sterilization by immersion 
, n antiseptics (e g one hour in 1 2 000 oxycyanide of mercury) is less reliable 
and also tends to soften the instruments At St Peter s Hospital gum elastic 
instruments are sterilized by means of heated formalin vapour m a special 
cabinet This method is safe economical and time saving and is suitable for 
outpatient departments where instruments are required in large numbers 
Small metal sterilizers in which the formalin can be heated and which are 
suitable for consulting rooms are also available (Fig U2j So called cold 
sterilization by means of formalin tablets or powder is less effective and is 
often earned out m a most perfunctory manner 

3 Metal catheters are made of silver or stainless steel The proximal 
end is curved (simple Bcmque or long prostatic curve) Thomson \\ alker s 
catheter is made m a large size w ith its distal end adapted to fit a Bigelow s 
evacuator It is of great value in rapidly evacuating clots from the bladder 
in cases of clot retention 

Advantages — Metal catheters are indestructible and can easily be sterilized 
by boiling Their wide lumen makes then very suitable for washing out the 
bladder m cases of cystitis 

Disadvantages — Ow mg to their rigidity they are very likely to inflict 
severe trauma w hen force is used and if pushed too v igorously into an inflamed 
bladder the point of the instrument may perforate the anterior w all If tied 
l6 



\ Olivary coude catheter (m rubber. Tipma™\ n m.. - . 

[Paateau a) C, Manon 9 catheter (rubber) D, Ohlarv esthete? 7 E° Tm, W,th two ' 
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into the urethra for any length of tone they are peeuliarly hable to he followed 
by 

end shehtlv upturned and a bulbous tip Until the end of the last century 
it vvas°used exclusively for the diagnosis of bladder stone Sounding for 
stone has non been replaced by more exact methods although in cases where 
a c\ stoscope cannot be passed or where no lotion can be injected into the 
bladder a sound is still sometimes useful for purposes of diagnosis 

TFviiMOtE of PASSING catheters — Care should be taken to eliminate 

all sources of contamination 
and the adequate sterilization of 
[ ^ i catheters by the methods already 

described must be strictly ob 
served As the operator s hand 
need only touch the proximal end 
of the instrument the wearing of 
rubber gloves is unnecessary 
Preparation of the patient 
— In the male the glans and ex 
temal meatus are thoroughly 
cleansed with a swab saturated 
with oxycyamde of mercury 
(1 4 000) or other mild anti 
septic solution The bladder 
should be emptied immediately 
before instrumentation in order 
to remove the bacteria normally 
present in the anterior urethra 
As an added precaution some 
urologists also irrigate the an 
tenor urethra with a mild anti 
septic The surroundmg parts 
are then covered with stenle 
towels (A special towel with a 
central aperture is useful for this 
purpose ) 

Lubricants — The catheter 
should always "be well lubricated 
Various proprietary catheter 
lubricants consisting usually of 

. tragacanth emulsion impreg 

nateM with an antiseptic such as phenol 0 5 p Q r cent or alternatively liquid 
paralhn (boiled for twentj minutes in a water bath) can be used 

W\ cerme is unreliable because of difficulties m sterilization it is also likely 
to cause se\erc local pain when it comes in contact with the urethral mucosa 
°. R , SEMl RIGID catheters— The penis is extended well 
forwards towards the abdomen so as to straighten out the folds of the anterior 
urothm n"d the catheter is cautiously advanced os far as the bulb (Fig 113) 
\\ hen the proximal end of the catheter reaches the triangular ligament! slight 
sensation of resistance vi ill he felt The pom9 ls ,hc5 depressed so as to 
straighten out the urethra thus enabling the point of the catheter to enter 
the posterior urethra V, force m„,t 1,/ U , C< 1 £ this stage ,f th! mstmmeS 
does not pass casilv but the mantcuv re of extending and depressing the penis 



manrpy \ re 
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should ho repeated at the same time slightly withdrawing and advancing the 
outhetor until it finally engages tile posterior urethra It will then slide easili 
into tlie bladder {Fig l 14) J 

Passage of rigid catheters — The technique of passing metal catheters 
or flexible instruments stiffened by means of an introducer is similar to that 
employed for the passage of steel bougies (see p 378) 

In the first position the instrument is passed along the urethra in a course 
roughly parallel to Poupart s ligament with the convexity of the curve directed 
upwards until its point reaches the triangular ligament (Fig 115) The mstru 
ment is then turned through an angle of forty fix e degrees so that the distal 
end comes to lie in front of the symphysis pubis and the curve directed don n 
wards (semi tour de maitre ) The beak of the instrument acts as a fixed 
point for the movement of rotation (Fig 116) Finally the distal end of the 
instrument is depressed so that its curve corresponds to that of the posterior 
urethra W hen it is felt to engage the posterior urethra it is gently advanced 
to the bladder (Fig 117) At no time must anv force be used 

Difficulties similar to those experienced dunng cystoscopy may be en 
countered (see Cystoscopy ) 

When semi rigid (gum elastic) instruments are employ ed without an 
introducer they may be difficult to pass and are likely to produce trauma 
if they are not very flexible they should therefore be well softened m hot 
v. ater before use 

Catheterization of the female is usually a simple procedure because of the 
short almost straight urethra The patient should be prepared by carefully 
swabbing first the vulva and then tne external meatus from before back 
wards Special short female catheters made of metal or rubber are usually 
employed but any flexible male catheter does well The glass variety is not 
recommended ow ing to the risk of breakage A goose-quill may be used m an 
emergency 

Dangers of instrumentation — Infection (catheter fever}— Severe pyrexia 
rigors or exen septicaemia may follow the passage of instruments (see 
p°380) 

Retention or urine — is generally due to reactionary cedema following 
urethral trauma and is more likely to occur when an obstruction is present 
It is often associated with urethral haemorrhage and the latter when severe 
may gne rise to extensive clotting in the urethra and bladder Obstructing 
clots m this position may block the outlet of the bladder and give rise to 
retention of urme (clot retention) 

Catheter shock — (See Urethral Shock p 378 ) 

Prophylaxis— (See p 379 ) 


CYSTOSCOPY 


Cyatoscopic examination is an essential part of any bladder investigation 
and it is necessary for all who have to deal with bladder diseases to become 
thoroughly familiar with this valuable diagnostic procedure It must be 
remembered however that in some circumstances cystoscopy mav be harmful 
to the patient 

Contraindications are as follows 


] \cute infections of the urinary or genital tracts where the passage 
of an instrument may force bacteria along the ejaculatory ducts and 
lead to epididymitis or vesiculitis 
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2 Urethral obstructions wheie sex ere trauma may be caused by attempts 

to force a cy stoscope along a narrow ed or dist orted urethra Preliminary 
dilatation with bougies is necessary in such cases before attempting 
cystoscopy 

3 Chronic o\ er distension of the bladder where rapid emptying max be 

followed by ses ere renal hemorrhage or suppression of urine 

4 Gross prostatic enlargements especially when the urme is clear In fetich 

eases the additional information gained by cystoscopy is outweighed 
by the sex ere trauma inevitably caused by the instrument 
The examining cystoscope— All refracting cystoscopes are modifications of 
Ixitze s original instrument Their ty pes are legion and it is not proposed 
to describe them m detail In its simplest form (Ringleb pattern big 118) 
the modern examining cystoscope consists of — 



The sheath a straight hollow metal tube which also serxes as a catheter 
Escape of fluid from the bladder is prevented by a \al\e at the distal 
(.external) end of the sheath which can be opened by inserting a faucet The 
sheath contains the internal lighting system comprising a lamp set at an 
angle at the proximal (internal) end and connected by fine wires running m 
the walls of the sheath to the switch terminal at the distal end 

The telescope is a very thin fragile metal tube containing the optical 
lenses 0 Consists of a r, g ht angled pnsm xnth a correcting senes of 

,ndudeS batte V " Ith 

The mqtrument is made m sue, 18 to 20 Chamere for adults Smaller 
mstruments (sues 14 to 18 Chamere) are avertable for use m chrtdren 

eiiamek soThattatSn f ° P b <F ' B 11 * #) ,S prmided "’ th and autt low 

ubnTOeimS rat T l nt ° ° r I™ 1 o£ the t " add “ inspection 

becomes tanidlv oWuml iPw' in strument is useful in cases xv here the medium 

angles a direct forobhque or retrod « f, the P rism at van0lls 

Sterilization 0 i cys!o sc ^ 

(the telescope is stamped B to axn^l ^ ystoscoi>e s are now obtainable 
The instrument ,s placed uf temd n ° n boilabIe tJP**) 

perforated metal box pro\ tded and hrn sferibzer using the special 

fixe minutes It must al'xSVbe to V^ 011 * 18 ««m boiled for 

cold w ater must ne\ er be used for this purpose° ° ^ * lr before use and 
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]S on-bo JLAjjle Ci stoscoi es are sterilized by immersion in antiseptic 
solutions (eg 1 20 carbolic for twenty minutes) Special containers of metal 
or glass with metal slots or racks to hold the separate parts of the instrument 
are made for the sterilization of cjsto&copes The slots should be regularh 



Fig 119 

^ JRingleb double eathetenzing cystoscope B Ringleb single cathetemwg cystoscope 
C Irrigating cystoscope 


cleaned and boiled, otherwise thej are hable to accumulate dirt The lustru 
ment must be immersed m sterile water to remove all traces of antiseptic 
before it is used Valves and faucets should be boiled 

Sterilization by formalin vapour is a method favoured by few as it is 
rather tedious and often uncertain By the “ cold method formalin pow der 
is placed at the top of a special sealed cystoscope container, the heavy vapour 
falling around the instrument To be effective, the instrument should be in 
contact with the formalin vapour for at least two days 
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i>, the „ lrm method the formalin is heated to a temperature of 

instalment should he immersed in nater to remove all formalin before use 
fare n! cvstostooes— uae t,ie telescope is removed and the valve 
unscrewed The sheath is thoroughly washed with soap and water and the 
\terior sw abbed w ith methylated spirit The interior of the sheath is cleansed 
In means of a pledget of uool attached to the roughened end of the special 
dcansing rod provided for the purpose The telescope and valve are swabbed 
with spirit and washed under the cold tap AH parts should be thoroughly 
dried and replaced in their special box for use when next required The extreme 
delicacx of cv stoscopes must he impressed on nurses or orderlies w ho have the 

handling of these instruments 
The telescope owing to its 
thin walls is the mostvulner 
able part and if dropped or 
even picked up with forceps 
will become bent thus throw 
ing the optical system out of 
alignment The surgeon should 
also remember to ease the 
compression screw of the valve 
before passing the telescope If 
force has been used when in 
troducing the telescope the 
distal end will become dented 
or bent and cause cutting off 
of portion of the field 

Lubricaj-ts water soluble 
jellies are preferable to 
paraffin for cystoscopy as the 
latter tends to form a film over 
the surface of the window 
Position of the patient — It is 
>, 1 ( important to place the patient 

{\ki wrop% <1 r in as comfortable a position as 

possible The semi lithotomy 
YwrtmvsftMMirtha mtiAxmAogists anu special cystoscopy chairs with ‘knee 
or foot supports arc generally used (Fig 120) As an alternate e (in males) 
the pit lint tan be examined lying flat on a couch with the buttocks raised 
l.\ nu ins of a cushion (Sec also preparation for passing of catheters p 244 ) 
Preliminary anaesthesia In iemvlfs anaisthesia is rarely required In 
nrrvt ? ,H women especially where the urethral opening is small 

it H K>im turns niuMwnry to cocaim/c the external meatus A few cocaine 

,n eo ,,er m,t cooa,n,! ioiut ' on awi " d iocaiij 
In Mills tin til fill ultics of instrumentation are greater anil anesthesia is 
mon frrqiu nth resorted to Mthough gentleness anil skill on the part of the 
mjh ntor ill I mu l ' «{” n " n > ">th the need for this aid there are eases where 
, is < ntnl and altl.o . J, the discomfort from the procedure is not severe 
this is a wa s ^nisUn a local nnasthct.c Vers nervous individuals w, 11 
di f< at nil ntli mpts to pass an instrument by contracting the abdominal muscles 
and compnssing the tn„onc nj.ainst the triangular ligament at the Bame time 
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throw ill the permeal muscles into an intense spasm Even if the instrument 
can be forced through the spastic compressor urethre it will almost certainly 
be held up m the posterior urethra which is dosed like a concertina In this 
tjpc of patient some form of sedative (e g morphia) is essential before examina 
tion is attempted This may be combined with a minimal intravenous dose of 
pcntothal (0 2 to 0 1 grammes) injected rapidly immediately before passing 
the instrument 

Local an tsthlsia — (See p 640 ) 

I o\\ spin ai an tstiiesi V w ill comj Ictely abolish sensation from the 
urethra and bladder base and is indicated when painful conditions involving 
these areas are present e g tuberculous cystitis with ulceration This form of 
nnasthcsia is particularly helpful m the latter condition liaamg two great 
advantages over general anesthesia Firstly renal function and sensation 
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arc unimpaired so that specimens of urine can be readily collected from the 
kidneys and (if necessary) ascending pyelograply can be performed with the 
co-operation of the patient Secondly the sensation of distension of the bladder 
is not altogether abolished by spinal anesthesia and hemorrhage caused by 
over filling of an ulcerated bladder is less likely to occur than in an uncon 
scious patient 

General anaesthesia is seldom required for cystoscopy m adults In 
children however it is the only suitable form of anesthesia for this purpose 
The dangers of inflicting severe urethral trauma and of over distending the 
bladder or renal pelv is must alw ays be borne m mind w hile examining these 
small patients . 

Introduction ol the cystoscope — as a preliminary’ to the examination tne 
lighting system should be tested and the strength of the current fixed 

The perns is draw n up and extended in front of the abdomen and tl e Cysto 
scope allowed to slide in by its own weight until the beak is obstructed by the 
tnangular ligament (Fig 121) (The point of the beak is directed upwards 
throughout the passage of the instrument } Keeping the beal in contact with 
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IK)™!"' tins stage it is often 
necessary to depress the instrument well between the patient s thighs in order 



to follow the curved upper part of the posterior urethra The whole operation 
should he carried out gently smoothlj and slow ly and the axis of the instru 
ment kept stnetty in the sagittal plane When the instrument is in the 
bladder there will be a sensation of increased mobility of the proximal end 
and a limited range of mo\ ement (rotation etc ) can now be carried out without 
increasing the discomfort to the patient The telescope is next withdrawn 
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T1 omson 1\ alker bladder syr nge 


and the faucet inserted for washing out the bladder Bladder lavage is earned 
out either bj means of a syringe (Fig 123) or irrigator The lotion used must 
be a metal clear solution boric lotion normal saline or sterile water all 
serve pquam well The temperature of the lotion must be kept below that 
l i'nn b r, 1 U linm an ant l se P tlc solution such as oxycyamde of mercury 
(1 4 000 to 1 8 000) is used care should be taken to remove all lotion from 
the bladder when the examination has been completed Page and Wilson 
have stressed this danger reporting three fatal cases of acute mercurial 
poisoning after oxjcvanule of mercurj had been retained in the bladder after 
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CJ sto^eopy Mercurial solutions should be avoided in patients who are taking 
iodides by the mouth B 

■\fter the washout has returned clear the bladder is filled until slight dis 
comfort is complained of the faucet is withdrawn the telescope reinserted and 
the lighting sw itch connected 

Difficulties of cystoscopy — In passing a cystoscope or any other rigid instru 
ment along the normal urethra most difficulties will be found to anse at two 
sites , firstly immediately below the triangular ligament at the junction of 
the fixed and mobile parts of the urethra and secondly mid way alon« the 
posterior urethra at the lei el of the verumontanura A common mistake of 
the inexpert cystoscopist is to fail to appreciate the exact position of the 
entrance to the membranous urethra either depressing the cystoscope too 
soon, when the beak of the instrument is only as far as the suspensory ligament 
of the penis or too late when the beak is at the bottom of the cut de sac of 
the bulb In either case the instrument will be caught m the mucosa and 
forcible attempts to advance it farther may tear a false passage m the urethra 
at this level When compressor spasm is present the difficulties m negotiating 
this part of the urethra will be further increased Irregularities and pockets 
in tho posterior urethra are not uncommon and these may be marked enough 
to catch the point of an instrument False passages at this level will tunnel 
the prostate and burrow under the triangular ligament Severe lacerations 
in this area may involve the extraperitonea 1 part of the bladder 

The feel of the various pockets and irregularities m the normal urethra 
can only be appreciated by the surgeon after he has served a long apprentice 
vhip in a cystoscopy dime and no textbook description can impart this know 
ledge 

The commoner abnormalities which may render cystoscopy difficult or 
impossible are large scrotal tumours suprapubic scars fixed to the bone 
narrowing or distortion of the urethra from any cause In such cases prelim 
inary exploration by passing a curved metal bougie is often a great help 
As already stated the patient with gross prostatic enlargement should only 
be cystoscoped when special indications are present eg when repeated attacks 
of hiematuria suggest the presence of a bladder grow th 

Difficulties may anse in obtaining a clear view of the interior of the bladder 
after the cystoscope has been passed In some cases the bladder may repeatediv 
discharge its contents by going into spasm each time lotion is injected This 
is very liable to occur w hen the lotion is too hot as the bladder is much more 
sensitive to high temperatures than to low ones By keeping the instrument 
in a fixed position and gradually increasing the amount of lotion injected the 
bladder and urethra will be found to become more tolerant in most cases 
until finally the inspection of the bladder becomes possible 

The view may become obscured by the presence of pus blood or large 
intravesical growths Repeated irrigation of the bladder may be necessary 
before the lotion is returned clear or else a special cystoscope for continuous 
flushing may be employed 

Bladder orientation— Seen through the cystoscope the mucosa of the bladder 
is a clean smooth glistening membrane Its colour varies from white to sandy 
yellow, depending on the brightness of illumination the portion of the bladder 
wall inspected the lotion used and the temperature at which it is injected 
Arteries are fairly numerous the larger ones running a more or less straight 
course before breaking up into delicate wavy arterioles Vascularity is most 
marked on the bladder base particularly on the trigone where the numerous 
vessels which radiate fanwise fiom the internal meatus make this area appear 
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ofthcgronS °'' mS k ° pr ° f " Se ha ™ orrh!1 8 e severe cystitis or hrge sue 

, .7 V5*V? r 'f ,, ° "ill demonstrate an extravasation of urine lrhen rapture 
ol the bladder has occurred It may be used for this purpose m eases i here 
signs ana sy mptoms of ruptured bladder are inconclusive 

3 The mechanism of ureteric reflux can be studied in cases where the 
\ alve at the lower end of the ureter has become incompetent In severe 
degrees of chronic bladder obstruction the whole of the upper urinary tract 
of one or both sides may thus be visualized (uretero pyelogram) 

Two methods of c y stography may be employed — 

1 Instrumental cystography— The contrast medium is injected through 
a catheter until slight suprapubic discomfort is complained of Various 
media are employed the best being a 5 per cent solution of any of the drugs 
used for intravenous pyelography (mdoxyl BP) or 15 per cent sodium 
bromide Iodides are unsuitable for this purpose as they are liable to be 
followed b\ dysuria and haematuna Air should never be used not only is 
the contrast siiadou poor but it may give rise 
to air embolism 

Radiograms aie taken in the antero 
posterior and oblique planes with the bladder 
filled Similar views are taken after micturi 
tion It should be remembered that the shape 
of the bladder is altered for an uni now n 
length of time after the passage of a urethral 
instrument Other factors such as a desire 
to micturate or rapid filling of the bladder by 
injection may also have to be taken into con 
suleration when instrumental cystograms are 
studied For these reasons the outline of the 
bladder under natural conditions can only 
be accurately reproduced by the intravenous 
method Forced distension by injection will 
be necessary to demonstrate many diverticula however owing to the com 
paratively small size of the opening between the sac and the bladder 

2 Excretory cystography — It is usual to take a picture of the pelvis half 
an hour after intravenous urography This will generally outline the bladder 
in a etate of moderate distension To prevent dilution the bladder should 
be emptied before the injection is giv en 

It will often be noted that the outline of the bladder as shown by uro 
graph} is asymmetrical one side or other of the fundus being indented (Fig 
124) This is due to differences of pressure exerted by the intestinal contents 
and is often most marl ed when the pelvic colon is loaded This appearance 
is without any pathological significance 

Differences in concentration of the medium m the lower ends of the ureters and 
the bladder may clearly demonstrate the relationship betw een these structures 

Unfortunately many intravenous cystograms are worthless from the radio 
logical point of v lew because of poor concentration or the presence of gas m 
the rectum and pelvic colon The advantages of this method are those of 
convenience complete absence of any local reaction and the fact that the bladder 
is shown under normal conditions without artificial distension or instrumental 
interference 

In cases where catheterization is undesirable intravenous eystogriphv 
may be utilized to give an approximate estimation of residual urine 



Fig 1”4 

■\ormal excretory cygtogram 
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EXPLORATION OF THE BLADDER 

Because of the wealth of diagnostic methods at the disposal of the surgeon, 
exploration of the bladder is only likelj to be necessary in exceptional cir- 
cumstances 

Emergency cystotomy is sometimes required m cases of sex ere and uncon- 
trollable haemorrhage from the bladder with clot retention in order to turn 
out the clots and to deal w ith the source of the bleeding Ruptures of the blad- 
der especially those associated with war wounds are often difficult to diagnose 
and in view of the grave dangers of delay in treatment, it may be necessary 
to explore the bladder m many doubtful cases 


APPENDIX 

At the Congress of the French Association of Urology in 1026 it Mas decided that all s > m !•> 
should be graduated by a sixth of a millimetre (Bcnique scale) instead of bj a third of a milli 
metre (Charnere scale) Nevertheless the Charriere scale remains in popular use In the British 
Fmpire and the United States it is commonlj designated by the letter F {eg 1G F ) which i« 
used in this work Ureteric catheters are commonlj marked in the Bcnique scale 

John Sandrea 
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CHAPTER \\ 


DISTURBANCES OF MICTURITION AND VARIATIONS IN THE 
AMOUNT OF URINE EXCRETED 

VESICAL PAIN 

I Is relation to micturition vesical pain may precede or occur at the moment 
of commencing or ending 

Vesical pam which precedes micturition is due to \ esical tension and is 
most severe ti hen the whole bladder is inflamed 

The pain which occurs at the moment of commencing micturition is caused 
either by inflammation which is localized to the necl of the bhdder or an 
obstructive condition in this situation 

The pam at the end of micturition is most common!} due to inflammation 
less commonly to stone or new growth 

There is little risk of confusing vesical pam with that originating in neigh 
bounng organs because there are other sjmptoms present which are character 
isticaHy of vesical origin 

Vesical pam has three characteristics with regard to location in the 
bladder region at a distance from the bladdei with micturition 

Pain in the bladder region — This is located in either the pubic or supra 
pubic area or deep in the peh is Except in the last instance the patient is 
able to indicate the seat of the pam 

Pain at a distance from the bladder— Tins is noted at the tip of the penis 
in the male and at the external urinary meatus in the female Less frequentlv 
the pain is noted to one or other side in the lower abdomen When \esieal 
disease is complicated b} a perivesical lesion pain radiates along the pelvic 
nerves into the perineum buttocks sacral region thighs and groins 

Pam With micturition — The pains which occur independent!} of mic 
turition are often accompanied bj frequent and urgent micturition which 
culminates in severe pam just as the act is completed The jam in these 
circumstances is felt at the neck of the bladder m the glans or at the external 
urinary meatus When these painful attacks are severe they nm be accom 
pamed b> rectal tenesmus winch precipitates the passage of flatus or even 
fseces These different types of vesical pain can occur spontaneous!} or be 
precipitated or aggravated b} various causes in a verv sensitive bhdder 
even slight bod} movements shaking the bed or the banging of a door in 
other cases suddenly changing from the resting to an active state rectal or 
vaginal examination the passage of urethral instruments tension in the 
bladder caused by the injection of fluid 

Cystalgia with urethro-tngonihs— This condition is sometimes met with 
after a widespread cvstitis has subsided or mav exist without anv such 
preceding attack There is alw a} s polhkiuna ns w ell The urine in the e ca«ei 
is often perfectl} clear to the naked C}C and microscopical!} mav contain 
bacteria but no pus . , 

The c}stoseope shows the inflammation in the bladder to be locatiwi 
strictlv to the front of the tngone Urethro copv shows that tit jx^terior 
17 
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urethra is also the seat of inflammation The urethritis is probably the origin 

of the cvstitis , , 

In generalized cystitis— In these circumstances the vesical pains are 
accompanied by pyuria, increased frequency and urgency of micturition 
The inflammation may of course, be due to any diseased condition ot the 
bladder prostate urethra or kidneys or to disease of an extra-urinary pelvic 
organ In certain pathological conditions of the kidney or ureter the above 
signs ma\ exist with little or no cystitis Cystoscopy w ill be necessary to make 
matters clear 

Vesical calculus — Pam on movement, as a result of impact, or as micturition 
terminates is the characteristic feature 

Malignant growth — This gives rise to vesical pain, with frequency, etc , 
and has hsematuna as a prominent feature 

Acute complete retention of urine— This gives rise to a constant pain and 
recurring spasms from the bladder contractions which attempt to overcome 
the obstruction The palpably distended bladder indicates the degree of the 
retention 

Chronic incomplete retention of urine — This is sometimes seen after 
operation, and gives rise not to sev ere pain but to a vague feeling of discomfort 
in the lower abdomen The condition is bkely to be overlooked if a distended 
bladder is not palpated 

Chronic cystitis with pericystitis — This often occurs without frequency or 
urgency, but with pain at the end of micturition which persists for some 
time In these cases the urine may or may not contain pus The persisting 
pain is due to the inability of the bladder to recontract as it empties 

Cystalgia without vesical cause — Spasmodic pains with clear urine and 
no intravesical cause, as established by cystoscopy might be reflex from 
some renal pathology, or due to a neuropathic condition 

Sometimes renal tuberculosis causes cystalgia of this kind before pus 
appears in the urine 


URETHRAL PAIN 


Diseased conditions of the bladder may cause pain in the region of the 
glans in the male, or at the external urinary meatus in the female The dis- 
comfort may also be felt along the whole length of the urethra during the 
passage from the bladder of clots, gravel, pus and bacteria 

A urethral discharge will make it clear that either the urethra or the 
prostate is at fault , hut this may be absent 

It maj be necessary where there is uncertainty to carry out urethroscopy 


HEMATURIA AND PYURIA 

I hc«c arc discussed under abnormal conditions of the urine 
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7t may be said that with advancing ycirs from one cause or another 
there is a tendency to an increase in frequency of micturition Because of 
Hie leaser quantity of urine excreted m the tropics frequency of micturition 
is much levs there than in colder climates 


W hen the frequent is marked there is often urgency as well the latter 
m\\ be so pronounced ns to amount to incontinence Sometimes there are 
painful xcsical contractions which gixo the patient no alternative but to try 
to emptx the bladder whenever they occur These oft repeated efforts result 
m the cxacuation of onl\ a feu drops at a time 

It is unw isc to assume that chronic frequency occurs in normal individuals 
or that pollakmria is a normal state because it is an old standing condition 
A careful inspection of the neck of the bladder and the posterior urethra 
will often rex cal a latent and unsuspected cause of the symptom 

Pollakmria may be nocturnal diurnal or may occur during both night and 
day 


Nocturnal pollakiuria — -Tim may occur almost entirely at the beginning 
of the nights rest the patient having to rise several tunes in the first boar 
or so and then remaining undisturbed during n considerable period or there 
mn\ he n number of fair!} reguhrly spiced risings Both types occur with 
cvhtitis which may cause much frequency m acute cases 

W ith uncomplicated prostatic enlargement two three or more micturitions 
occur starting in the carl} hours of the morning and these go on at regular 
intervals 

Diurnal pollakiuria — When the frequency is precipitated by walking or 
other movement and especially when accompanied by discomfort or pain 
m the bladder region tesi cal calculus should be suspected 

In other cases m which frequency is precipitated by movement the dis 
comfort is seated in one or other kidney nhick is ike seat of stone in such 
circumstances the frequency must be considered as a vesical reflex 

Sensitnttij of the neck of the bladder which is the seat of inflammation 
nnv he indicated bv the call to micturate on getting up after sitting or lying 
the piticnt is not necessirilv disturbed in the same way during exercise 

In women when the erect posture provokes frequency together with a 
little incontinence genital prolapse tesico lagmal displacement and pelvic 
tut tour should each be considered 

Pollakiuria not influenced by walking resting or any particular posture 
whether accompanied or not by pains which if present are not actuated by 
an\ of the conditions just mentioned should make the observer think of some 
efl««e tihch originates in the nerious system 

\ esical neuralgia w ith pollakiuria is said to occur after widespread cystitis 
in which there still remains inflammation localized to the base or only to the 
neck of the bladder The urine in these cases is often perfectly clear to the 
naked eve and microscopically often contains bacteria but no pus There is no 
justification for assuming m such cases that the symptoms are nervous and 
not infective in origin The same state of affairs is commonly found when 
there is some accompanying disease of a pelvic organ 

Diseases of the spinal cord tabes in particular can be responsible for 
vesical irritability and frequency with pain Neuropathic pollakiuria must 
be seriously considered when a careful investigation has excluded other 
possible causes 

Diurnal and nocturnal pollakiuria— For convenience we may divide cases 
falling under this heading into groups those without pus m the urme those 
with pus m the urine 
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Poeeambria WITHOUT pus- -Residual urine or inability to cmpH tho 
bladder is responsible for some cases 

Simple or malignant prostatic enlargement-- Fien .when no rcinlual unno 
is present frequency of micturition both night and day nmy bo a feature 
This symptom is due sometimes to hypertrophic or neoplastic change In 
malignance it is due to irritation caused by malignant infiltration 

Tumours of the bladder — These can produce frequency for some time 
before hsematuna occurs 

Arteriosclerosis chronic nephritis and glycosuria In these cases the s\mp 

tom is largely dependent upon an accompanying polyuria 

Renal tuberculosis — Pollakiuna sometimes occurs m the earl} stages while 
the urine is still clear and there is no cystoscopic e\ ldence of the disease and 
is due to the accompanying polyuria 

Unilateral renal tuberculosis with complete destruction of renal tissue, 
as in closed renal tuberculosis or massne calcification can also produce this 
symptom This is proved by the fact that it ceases when such a kidney is 
remoyed 

Ureteric calculi impacted near the bladder sometimes produce irritability 
of the bladder chiefly m the form of frequency of micturition 

Chronic inflammation of the posterior urethra — This forms a yery important 
group because most cases of both sexes complaining of mild chrome frequency 
of micturition fall into this category Children as well as adults are con 
cerned and many of the former group suffer from enuresis as w ell It i-s only 
by using the posterior urethroscope as a routine measure that the cause of 
the frequency can be accurately established The front of the trigone and 
the internal urinary meatus are commonly inyohed in the inflammatory 
change (urethro cervico tngomtis) The absence of pus mil sometimes of 
bacteria from the urine and the lack of signs of inflammation in the mam 
bladder cavity when cystoscopy is earned out ha\e created the impression 
that the symptoms are often of neryous origin Careful obseryation shows 
that many of these cases suffer from polyuria as well the latter feature must 
therefore play an important part in relation to the increased frequency of 
micturition 

Congenital irritability of the bladder — If all cases falling into the preceding 
groups are carefully excluded it will be found that this is indeed a rare cause 
of pollakiuna 

Extraiesical tumours — By pressure on the bladder both diurnal and noc 
tumaf pollakiuna w ith clear urine can occur 

Brag's alcohol condiments — It is important to realize that many drugs 
especially yvhen taken o\er prolonged periods or in excessne amounts can 
give nse to increased frequency of mictuntion It is well to take note that 
tnis sometimes happens in connection with urinary antiseptics 

alcohol in the form of spirits especially increases frequency of micturition 
not only from diuresis but by causing irritation at the bladder neck This is 
«W Wnl!!?, to , occur "hen even a mild degree of inflammation is present in 
this locality \ inegar and therefore pickles have the same tendency 

r V i TH PDS Cystitis — This condition commonly causes the 
d nM P assin S turbid unne The inflammation is tuberculous 
° r " erculous and may be a complication of such conditions as enlarged 

prostate stone diverticulum tumour etc of the bladder 8 

Pyelonephritis due to different causes at the time of an exacerbation 
may be accompanied by the frequent passing of turbid urine Iny esWmS 
in due course by cystoscopy may establish the fact that the pus is of renal 
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origin and that the bladder is health} In other cases however the bladder 
K «ho the peat of inflammation which will explain the pollakiuna 

Prostatitis and posterior urethritis —' The origin of the symptoms will be 
clear in the presence of a urethral discharge In the absence of this however 
the possibility should be kept in mmd and a rectal examination should be 
made and tho u a ter examined m tw o glares As a rule inflammatory changes 
of the internal genitals are recognized at once with the examining finger 
Inspection of tho urino passed into two glasses especial!) after the rectal 
examination will general!) show threads as well as pus in the first glass and 
that the«e are absent from the second which maj contain pus how ex er The 
presence of the latter indicates that the infection has spread from the postenor 
urethra to the bladder 

Pollakiuria accompanying renal colic— frequency of micturition some 
times occurs during an attack of renal colic 71 ns phenomenon may be the 
result of a stone m the kidney or ureter a h) dronephrosis or there may be 
no cause for the colic winch can l>c disco* ered in the upper urinary tract 
This last group of cases rarely includes women and is usually associated with 
a latent infection involving the bladder neck and posterior urethra or the 
prostate Iho last site of the infection probably explains the high incidence 
nffecting the male 

In all tho nbo\c groups the circumstances of the attach, generally suggest 
that the Rymptoms are due to a flaring up of an inflammatory focus On 
the other hand there is reason to believe that with a stono in the lower end 
of the ureter the frequency of micturition may be a reflex manifestation 


URGENT MICTURITION 

Urgent micturition is manifested by the necessity to pass water as soon 
as the impulse to do so arises The desire to micturate may occur spontane- 
ously m response to movement or to sonic quite different stimulus such as 
the sound of running water 

The urge is so imperative that at once a few drops of urine begin to escape 
or there is such an uncontrollable rush of water that it amounts to false incon 
tmence of urine Durin„ sleep enuresis may result The condition is the 
outcome of irritability of the bladder neck It is met with m cystitis vesical 
calculus urethritis and prostatitis In the last condition only a small area of 
congestion may produce it In certain cases of hypertrophy of the prostate the 
urgency is due to the presence of some degree of inflammation in the gland 
It is also observ ed in cases suffering from nervous dyspepsia in whom there is 
also poly una especially after meals 

INFREQUENT MICTURITION 

There are certain individuals— women more commonly than men — who 
regularly hold their water without discomfort for unusually long periods 
for example for twelve to even twenty four hours and are then able to 
micturate with ease and without discomfort The practice probably depends 
upon the cultivated habit of abstaining from urination for progressively 
longer periods There is the undoubted danger however that the prolonged 
retention will cause a gradual deterioration in the muscular tone of the bladder 
Such a change in due course is likely to lead to even greater intervals between 
the urinations until complete retention of urine supervenes 
17A 
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When an absence of any desire to pass water is i a feature of the case, then 
a lesion of the nervous system is the likely cause of the condition 

Infants and young children, especially males who have been ^cumcised, 
mav suddenly develop the habit of retention for long periods which may 
continue for twelve hours or more The condition is dependent upon an 
inflammatory condition of the urethra which is often apparent on inspecting 
the external urinary meatus The retention becomes painful and generally 
relieves itself m due course , . » 

Treatment — In children this should include bathing away any crust which 
mav he present over the external urinary meatus, holding the child over a 
chamber of hot water, and placmg a hot fomentation on the suprapubic region , 
rarely, catheterization is required 

In adults it is important to impress upon the patient the necessity tor 
emptying the bladder every four hours or so If atony of the bladder has 
already supervened, indwelling catheter or even suprapubic drainage may 
be necessary for a period 


DIFFICULT MICTURITION 


The term means that an unusual effort is needed to pass water The 
difficulty may manifest itself in a number of different ways 

Difficulty throughout micturition— The stream comes without force and 
is small and crooked Straining is necessary throughout the act and the 
patient may have to take up a special position such as lying, sitting, crouching, 
bending forward, or lifting one leg The prolonged and repeated efforts 
give nse to hernia, piles and rectal prolapse 

The following causes may result in the above type of difficulty 
Interference with nerve supply, as m trauma or disease of the spinal 
cord, for example in spinal injury or tabes , or from a peripheral nerve lesion 
such as that due to syphilis or alcohol 

The stammering bladder in which the stream comes in interrupted 
jets due to irregular vesical contractions The condition may be considered 
a neurasthenic manifestation 

A mechanical obstruction to the outflow — Into this category go 
prostatic obstruction, bladder neck obstruction, urethral stricture, foreign 
body and calculus in the urethra and sometimes vesical calculus, certain 
congenital lesions such as hypertrophy of the bladder neck, and vesical 
div erticulum 


Delay in commencing micturition — The patient may have to wait several 
minutes before the stream starts Once it commences it continues with 
either a normal or only a slightly diminished flow Cases of prostatic obstruction 
specially show this type of difficulty It is on getting up in the morning that 
it is particularly noticed, for at this time the prostate is likely to be some- 
what congested Such patients may completely fail on the flrst attempt, 
but after remaining upright and attending to other matters for a few minutes 
are generally able to pass water without difficulty In other cases several 
attempts are necessary . 

Nervous people — It is a well known phenomenon that certain people 
cannot micturate m public urinals before others This nervous disability is 
occasionally encountered m the consulting room y 

A further call at the end of micturition— This obliges the patient to make a 
further effort to express the last few drops of unne This effort which is 
more or less involuntary, 19 always painful Cystitis is the commonest cause 
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of tins 1 tticnl calculus is loss commonly present When there is acute 
c\ stitis ft little blood mat bo expressed with tho last drops of urine 

Interruption of stream — This may bo quite transitory and disappear as 
unexpectevllv as it came or it may respond to a change of position On the 
other hand the symptom may be permanent A stone coming against the 
xcsical orifice may be responsible and the state of affairs rectified by a change 
of position by the patient \s a rule however the symptom is due to a 
sjxtsm resulting from patn while micturition is proceeding 

Micturition in two attempts— Sometimes the patient will feel that mictun 
tion is finished but Boon nfter will again have the call and again pass a large 
quantity of u ater Such a circumstance might be crested by a \ esical dnerti 
cuhim ft pronounced tnterureleric bar or marled dilatation of the upper urinary 
tract 

Summary — By taking note of the special features connected with the act 
of micturition it may be possible for the surgeon to make up his mind provi 
sionnlly as to the cause of tho patient s difficulty Tor example generally 
speaking patients uho have difficult micturition from cystitis or such spinal 
trouble ns tabes piss their water more comfortably while crouching Stricture 
cases nnd neurasthenics tend to choose the upright posture while leaning 
fonv nrd , cases w ith difficulty from \ esical calculus are most at their ease 
in micturating while lying down 

RETENTION OF URINE 

Retention of urine may he said to exist whenever there is urine in the 
bladder which cannot be expelled It is important to distinguish two forms 
of retention— complete nnd incomplete 

Complete retention— In tins state the patient can pass no urine at all 
The retention mav occur suddenly m a subject w ho has had little or no previous 
urinary trouble Such circumstances justify the term complete acute retention 
On the other hand the crisis may be the termination of a period of difficult 
micturition during winch emptying of the bladder has been incomplete even 
requiring catheterization from time to time The latter course of events calls 
for the term com/ lete chronic retention This term is equally' applicable to any 
case of complete retention which remains permanently in this state no matter 
whether the retention supervened quickly or slowly 

When completo retention supervenes acutely the urge to micturate occurs 
with increasing frequency and is soon accompanied by pain which often 
develops to an extreme degree as involuntary bladder contractions gradually 
replace the voluntary efforts At the same time there is a constant pain in 
the suprapubic region from the unaccustomed and increasing bladder tension 
Repeated attempts to micturate result at the most in the passage of a few 
drops of urine \s the condition remains unrelieved the distended bladder 
soon becomes palpable and tender or even visible as a swelling in the supra 
pubic region 

At this stage the general condition of the patient may or may not be grave 
If the situation is not resolved by catheterization the intravesical pressure 
may be such as to ov ercome the obstacle and cause the escape of enough urine 
to give some relief to the patient s suffering Only exceptionally does the 
bladder rupture from the distension an accident which will quickly lead to 
the death of the patient if not promptly recognized and dealt with More 
usually the unrelieved case suffers increasing distress falls into a coma 
and dies from the intoxication which inevitably supervenes After reliet by 
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catheterization, once or on more occasions, normal micturition may return 
If it does not then the patient is in a state of complete chronic retention 
Diagnosis — Of the existence of retention — -Anuria is the one important 
condition which has to be excluded in the differential diagnosis Except with 
paralysed bladders there is the urge to pass water with acute retention , this 
desire is quite absent m anuna so also is the palpable suprapubic swelling. 
Finally catheterization shows the bladder to be empty 

Of the cause of reiention^-The pathology of retention is often complex, 
so much so that even when an obstacle to the outflow is clearly identified 
it is not always certain to what extent the retention is due to inhibition of 
the vesical musculature and contraction of the vesical sphincter , but for 
practical purposes we must keep in mmd a number of conditions w Inch either 
directly or indirectly play a part in producing retention of urine 
The following is a classification of the causes — 


Extra-urinary conditions 

Lesions of the central nervous system , hysteria , after operations , 
peritonitis , spinal anaesthesia 


Affections of the urinary tract 

Traumatism of the bladder or urethra compression of the bladder or 
urethra by blood pus, urine, tumours or gauze packing m the rectum , 
obstruction of the urethra by stone foreign body, new growth or blood clot , 
inflammatory lesions of the bladder prostate or urethra , congestion of the 
prostate or urethra after instrumentation or repeated coitus , urethral stricture , 
hypertrophy or malignant disease of the prostate , contraction of the internal 
urinary meatus, post- prostatectomy obstruction, bladder dnerticulum , 
reflex renal lesions especially in tuberculosis 


Pre existing disease indicates diagnosis 

From the above list may be chosen a number of instances m which the 
cause of the retention will be easy to recognize, for example following a 
traumatism or an operation in the course of an attack of gonorrhoea , com- 
plicating a urethral stricture where one is known to exist, or a periurethral 
condition such as abscess or extravasation Peritonitis in the true pelvis 
°in complicate severe retention of unne especially when there is paralysis 


Exploration 

In an elderly man rectal examination may reveal hypertrophy or car 
cinoma of the prostate If not ,t should not be forgotten that urethrafstneture 
1B not unlikely to be present ,n sueh a ease, and that the gentle paMam of 
instruments will decide this point A young man with retentmn emiri a 
history of gonorrhtea ,s probably suffering from stricture, and this® matter 
can be detected quickly by the passage ofboug.es A bimanual pelvic eyarnna- 
tion in women will generally clear up the question of a pely?c tumour^ a 
cause of the retention A careful rectal examination m the male may reveal 
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Midi r condition Tilpition of the urethra combined v, ith a rectal examination 
maj be nil that is necessary to establish the presence of a foreign bodv or a 
stone in the urethra 

In an elderly man where neither rectal examination nor urethral explora 
tion has repealed the cause of the retention cystoscopy will generally be 
nrceswm to decide whether there is not an adenomatous intray csical pro 
jection of the prostate causing the retention 

In J oungi r subjects it may be necessary to carry out urethroscopy to settle 
the question of the presence of a new growth of the urethra or cystoscopy 
inaj be required to decide whether or not a \esical di\crticulum is present 
for the latter abnormality is sometimes associated with retention of unne 
\ small adenoma at the \esicnl neck is sometimes found in this group of 
patients Tailing any of these causes a reflex retention of urine from renal 
tuberculosis can ho carefully gone into on this occasion 

Incomplete retention — 1 his implies the inability to completely empty the 
bladder 

Two T\rr$ or iscoMrpm. rltentiov — Broadly speaking two degrees 
may be recognized — incomplete retention without distension incomplete 
retention with distension In the former the amount of residual unne is not 
large while m the latter the bladder remains constantly distended in spite of 
the patient s ability to pass water In both groups the patient is at all times 
unaware that the bladder is ncycr emptied 

TllF sy MrTOMS a ary according to tho case Increased frequency of imctun 
tion — 1 sen though the unne is perfectly clear this is invariably present 
and is more marked during tho night It is due to two facts that the dimin 
ished capacity of tire bladder causes it to fill more rapidly the retention 
produces polyuria 

Urgency of micturition and nocturnal incontinence — These are often addi 
tional featuns A few drops of unne escape immediately the desire to mict 
urate occurs During the night this symptom is exaggerated and may take the 
form of true incontinence In the latter circumstances distension is generally 
a prominent feature 

Retention mlh merfloiv — \s the condition progresses the bladder tends to 
become grossly distended and generally yisibly distends the lower abdomen 
and the unne escapes continuously drop bv drop This state of affairs is 
met if ably accompanied by dilatation of the ureters and kidneys as a result 
of back pressure w Inch first of all causes dilatation of the ureteric orifices 
The general condition of the patient at this stage begins to fail from the 
dcrclopin" tovTjnjfl 

Signs of intoxication — Sometimes it is not the urinary symptoms but 
general signs of the toxamua which attract attention or the two groups of 
sy inptoms may progress together Digestive disturbances in the form of loss 
of appetite nausea a tendency to \ omit occasionally, flatulence constipation 
a loss of power of concentration and a tendency to sleep a Jot are common 
enough symptoms in this type of case At the same time the patient may 
notice an increase in girth due to protrusion of the lower abdomen m this 
region there may be a complaint of a sense of weight 

Incomplete acute retention— Tins is a sequel only in exceptional cases but 
when it does occur the patient is seized with spasms of pam which compel 
him to endeavour to micturate when he is able to reheve himself to some 
extent as a result of protracted efforts 

Diagnosis — Diagnosis of the existence of incomplete retention — It toe 
significance of the preceding clinical types is not understood, the question 
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of retention of unne might quite easily be overlooked and if the patient 
is passing water freely and in abundance and is in no distress he might even 
resent any exploration to determine the point 

Incomplete retention must be thought of when pollakiuna i a present 
equally both day and night without evidence of cystitis also m post operative 
cases who complain of a sense of weight in the lower abdomen If distension 
is present palpation will identify the rounded swelling in the mid line of the 
suprapubic region in spite of the fact that the patient has recently passed 
water A less marked degree of retention may be identified with combined 
rectal and abdominal palpation 

When in doubt an intravenous cystogram should be taken immediately 
after micturition The passage of a catheter immediately after the patient 
has passed water will determine the presence and the quantity of residual 
unne but is not always expedient 

Diagnosis of the cause of incomplete retention — In the case of a distended 
bladder which is easily palpable the same causes will need to be considered 
and the same procedures followed as laid down under the heading Diagnosis 
of the Cause of Complete Retention 

\\ ith an undistended bladder the existence of residual unne will be deter 
mined either by bimanual examination as already desenbed by catheterization 
or by a cjstogram during intravenous urography The same consideration 
will then be given to possible predisposing causes as indicated above It 
commonly happens that cystoscopy and sometimes urethroscopy is necessary 
before the cause can be stated with certainty It may be stated that in the 
great majority of cases that fall into this category the cause of the retention 
is some change at the bladder neck generally prostatic or m other glands in 
this vicinity 

INCONTINENCE OF URINE 


This term is applied to the involuntary escape of unne from the bladder 
by way of the urethra Sometimes the water runs away continuously at 
other times there is an intermittent discharge of a large quantity while between 
these occasions the patient is able to hold the unne and also to pass it normally 
as necessity arises The incontinence of infants must be looked upon as a 
normal state 

Sometimes the mcontmence is preceded by retention of urine which has 
distended the bladder In such a case the intravesical pressure rises sufficiently 
to lorce the obstacle causing the retention This is incontinence with over 
now and leads to a soiling of the clothes a permanent odour of urine about 
the patient and often skin irritation 

■ffitiology— A CLASSIFICATION OF THE CAUSES OF INCONTINENCE — 


Incontinence without apparent lesion of the urinary tract 
(?) ' esiona the central nervous system 

(b) In nervous states hysteria neurasthenia 

(c) essential enuresis 


Incontinence with lawns of the urinary tract 

^ ^CMttaSblaM ,0 " S . especially tuberculous 

... contracted bladder stone or foreign body new growth fistuke 

' ’ Maddcr or malignant 

6 t v^ e ? lent °r the prostate after prostatectomy after trails 
SteblaS?Sk° f Pros “ 1 ' ° r bladder "'^ inflammation 
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(c) From urethral lesions traumatism, inflammation stone or foreign 
body, new growth urethral stricture weak sphincter control in 
females resulting from childbirth 

Incontinence — utih or without urinary tract lesion — with overflow 
This occurs from time to time in the following — 

(a) Disease or injury of the central nervous system 

(b) Prostatic or bladder neck obstruction 
(e) Urethral stricture 


Diagnosis — True incontinence must be distinguished from false incon- 
tinence The latter occurs in cystitis in which there are involuntary escapes 
of urine resulting from urgency It also occurs in certain cases of overflow 
These cases of false incontinence may in time become cases of true mcontm 
ence For example, with cjs tit is the bladder may become so intolerant 
that it will hold no unne at all while m obstruction cases the bladder neck 
may be forced In cases of stricture, and of inflammation localized to the 
posterior urethra and the bladder neck there is often an involuntary escape 
of a few drops of urine at the end of micturition 

F istulce between the ureter or bladder and the vagina must not be mistaken 
for true incontinence of unne 

In some women incontinence may occur m the erect posture, sometimes 
with and sometimes without, a muscular effort on the part of the patient 
The commonest cause of this type of case is damage to the vesical sphincter 
as o result of childbirth This may not be evident tdl some years after confine 
ment , in which case the ultimate development of stress incontinence seems 
to depend on a gradual increase of uterine prolapse and vesico vaginal displace- 
ment Stress incontinence also sometimes occurs m nulhparous women In 
these cases the initiating cause is inflammation, which is marked in the posterior 
urethra and at the bladder neck Often the utenne cervix is the seat of an 
erosion as well 

Ectopic opening of a ureter mto the urethra, vulvre, or vagina causes a 
continual escape of urine, which is, however, accompanied by normal micturi- 
tion as well The incontinence always dates from birth The ectopic opening 
w ill be readily discovered on careful inspection 

In a child with enuresis one must not be too ready to assume that the 
case is o»e of essential enuresis without making a thorough investigation 
Many cases have an inflammatory focus in the posterior urethra and sometimes 
of the external urinary meatus and, in the female, of the vulva; as well More 
rarely renal tuberculosis or vesical calculus may produce the symptom 

Following a pelvic operation the circumstances generally indicate that 
the incontinence is due to fistula from a ureter or the bladder 

Inefficiency of the vesical sphincter m a woman is established by noting 
that the incontinence is only present, or more pronounced, in the upright 
position and by inspecting the vulvae On asking the patient to strain, the 
vesico vaginal displacement and the escape of urine will be seen 

A pelvic tumour pressing on the bladder may be the cause of the mcontm 
ence , a bimanual examination per vaginam or per rectum should identify 
the reason . 

In spinal cases and other paralytics there is often retention with lei er ana 
overflow incontinence The identification of the state of affairs is not difficult 


to establish 

tftl/t a urethral stricture the incontinence is at first diurnal and later noc- 
turnal as well The onset of the incontinence corresponds with the presence 
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of a good deal of residual unne in the bladder , as this increases, the incon 
tinence instead of being intermittent may be continuous, the urine escaping 
drop by drop The history and a urethral exploration will give the clue to 
the cause of the condition ,, 

In adolescents and young adults with nocturnal incontinence there is 
generally diurnal frequency of micturition as w ell A posterior urethroscopy 
will common 1\ show inflammatory changes in both sexes In females there 
is sometimes a chronic inflammatory state of a pelvic extra urinary organ 
There is sometimes residual unne and less usually a contraction of the internal 


urinary meatus 

In more elderly men overflow incontinence from prostatic obstruction 
will alwajs be kept prominently in mind as a likely state of affairs The 
presence of the distended bladder and the findings on rectal examination 
will usually make the position clear In certain rare cases there is no disten- 
sion of the bladder, but the prostatic changes have resulted m such alterations 
of the internal unnary meatus that it ceases to function as an efficient sphincter 
When Tectal examination does not indicate that the prostate is the cause 
of the trouble, it should be remembered that no patient is too old to have a 
urethral stricture If m\ estigations prove that this cause does not exist 
then in due course the question of an intravesical projection of the prostate 
or a generalized contraction of the internal urinary meatus must be settled by 
cystoscopy , or when the bladder is opened if this procedure becomes necessary 
In long standing cystitis, especially in tuberculosis cases, incontinence 
maj result from chronic contraction of the whole bladder, or from destruction 
of the bladder neck Both states show a small bladder by intravenous uro- 
graphy , and an incapacity of the bladder to hold more than a small quantity 
of fluid when this is injected per urcthram Cystoscopy under general or 
spinal nn-esthesia will generally be necessary to distinguish between the 
two conditions 

There nnj be indications that some pathological condition existing in 
the urethra is the cause of the symptom Urethroscopy is called for in this 
case, especially w hen the question of calculus or foreign body requires to be 
fulU uncstigatcd 

Incontinence during an epileptic seizure requires no further explanation, 
while incontinence from hysteria or neurasthenia may be considered a rare 
occurrence 

J willy it may be said that if a thorough search has been made and that 
tors search includes the posterior urethra very few cases indeed of enuresis 
will remain for which a cause cannot be found 

n cases of recent onset the commencement of renal tuberculosis must be 
thought of and in\ estigited 


INCONTINENCE OF URINE IN CHILDHOOD 

Ul w the tcrm “ essential incontinence '* which is somc- 
nften be round « wi COn \ ltl0n ls an unsuitable term, because a cause can so 

^ . an abatement ,f not 


'V* ‘ 'V''” M 0 l I° 0f ° n,Ct tl,c ca ’ c ’ “ rc about equally divided 

v ° tl,ose that continue from infancy , those that commence 

nc time after the linoluntarj micturition of early childhood has ceased In 
mam cn^cs imoluntnry micturition has ceased for months or even v cam 
before enuresis supen ones , 1 years 


into 

some 
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In the course of time the enuresis tends to disappear spontaneously 
generally after some }ears ha\e elapsed In most cases the complaint has 
cleared up bj puberty In others it drags on through adolescence m some 
until the age of 20 A few cases continue well on into adult life Most of 
the older patients suffer from diurnal frequency as well Although some of 
the patients manifest excitability of temperament the majority seem quite 
normal in this respect Common iv se\ eral children of the same family suffer 
from the complaint 

Etiology— Aumerous causes have been set out for this complaint and 
in man} of these the possibility of cause and effect often cannot be denied 
vet the results of treatment frequentl} fad to establish the fact that there 
has been an} connection between the two conditions 

Epilepsy — Although this is an uncommon cause of enuresis yet enuresis 
is fairlv common with epileptics The morning after wetting the bed the 
child appears dull mentallv complains of headache and may have difficulty 
m speaking if the tongue lias been bitten 

Psychic and OTHER cfrebral influences — These are most important 
(see Pathogenesis) 

Mental instability has its influence when the two conditions arc associated 
MrNOR PATHOLOGICAL CONDITIONS OUTSIDE OF THE URINARY TRACT — 
There is quite a long list of these In some cases the association between 
the two conditions is proved bj the effect on the enuresis of dealing with the 
pathological state m question of winch the following arc the chief enlarged 
tonsils adenoids impetigo rectal polypus intestinal parasites It must be 
said however that in the majority of cases after carrying out the necessary 
procedures there is no benefit to the enuresis One must therefore be guarded 
in assigning importance to these factors in an retiological sense 

SriN v bifida occulta — This occurs in the sacral region and can only 
be diagnosed b} radiograph} It is said that in this condition there is a 
fibrous or fibro cartilaginous band which compresses the dura mater and 
that this state of affairs gives rise to incontinence of urine Good results 
have been claimed for freeing this band by operation but these are not con 
stint It is indeed a grave responsibility to advise such a serious operation 
for so uncertain a result There are two facts which lead to the conclusion 
that the spina bifida is generally unimportant when spina bifida and organic 
disease of the urinarj tract are both present the enuresis often clears up after 
treating the latter condition cases of spina bifida are observed in which no 
incontinence is present 

Inflammation of the genitals and the lower ukinara tract — 
Small localized inflammatory states about the external genitals which ulti 
mate!} com o to involve the urethra tend to be very chronic m children 
are apt to be o\ erlooked and are commonly associated with enuresis 

In the female — Vulmhs (Tig 125) is quite common in this respect 
It may be localized to the crypts which are sometimes present on the \ estibule 
and those which he in the crevices between the labia minora and the hjnien 
The external urinary meatus is invariably involved and where urethroscopy 
is possible the urethra will be found to be implicated in the inflammation as 
well Some of the vulvitis cases undoubtedly continue for many months and 
the worst cases even for several }ears It may be expected therefore that 
the accompanying inflammation of the urethra and sometimes even of the 
bladder neck may also tend to be chrome and to render the reflex of 
micturition somewhat more sensitive than normal 

Adhesions involving the clitoris or sealing the labia minora together are 
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other inflammatory manifestations There may be a mass of smegma re- 
tained under the prepuce of the clitoris Less commonly m female children the 
ceriix uteri is the seat of an inflammatory state This structure can be quite 
conveniently inspected through a vaginoscope without causing any damage to 
the hv men The cervical change is invariably associated with urethral and 
bladder neck inflammation A simple vaginitis is sometimes present 



Fio 125 

uvitMintn rtn B Mild chronic vulvitis C, Generalized vulvitis 

’ oto thnt the 'OR'nal mucosa is not involved 

trt/rtHiiH Ro^moti!l?c rCUmC1S< l < ^ c ^‘^ ren there is the occasional case of 

S l T I ’ r ”. Cnt °' CT " 1,en tho foreskm 13 e “ 3 >ly retracted 
, , joresun is a most important factor because of the retained 

smegma which often results Tim OI vne retained 

. * *1 . , -tnc involvement of the urethra from tl»ta is 

-urroundedby 1,1 

J ,s Ecnwallj referred to as meatitia, of which 
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there are several degrees {Figs. 129 ind 130) 
behind the meatus , ulcerations of the meat'll 
mental margins with an onerlung crust 


hjperemia of the mucosa 
margins ulceration of the 




Two views of oedema of external uruiary meatus resulting from adherent prepuce 
an 1 retained smegma in a chil ! aged G _> ears 



>/o 129 

Expos ire of retained smegma after 
retraction of adherent prepuce 



Fio 129 

Ulcer at n « meat it 13 in a circumcised 
child aged 1 year and 3 months 



Fio 130 

J feat it is with scab formation in a 
circumcised child aged 7 months 



Fig 131 

Constricted external urinary meatus 
in a child of 1 year and 11 months 


Constriction of the external unnarj meatus {Fig 131) occurs fairly quickly 
as a complication of meatitis but the latter condition does not occur in the 
uncircumcised (Winsbuiy \\ lute 1941) Atresia also occurs as a congenital 
condition 

Stricture — generallj involving the penile or the bulbous urethra— is 
occasional!} found in male children with enuresis 
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Uncomplicated plmom-Although this can rarely be proved to be the 
cause of enuresis yet it is wise to regard it as a potential factor 

Hypospadias--' This is sometimes associated with a constriction of the 
external urinary meatus, in which case it may be regarded as a contributory 

C ™lH BOTH sexes— I t must be realized that the inflammatory conditions 
,ust discussed tend towards a chronic state In many cases of enuresis 
in which there is no inflammation involving the outer aspects oi the 
external genitals mild chronic inflammatory changes of the posterior 
urethra, and less frequently of the bladder neck, are to be noted never- 

^ Another condition which must receive proper attention is a generalized 
narrotimg of the uhole urethra 

Inelasticity of the urethra is strikingly present at times This is identified 
when urethral dilatation is attempted (see p 279) 

Urethritis — If the urethroscope is used systematically in children with 
enuresis a certain proportion of them will be found to have some degree of 
mild chronic inflammation present 

Occasionally enuresis is due to the relief of retention which has resulted 
from inflammation at the bladder neck causing spasm 

It is important to remember that the majority of enuresis cases fall into 
the group with the mild inflammatory changes abo\ e described 

Cystitis — In a certain number of cases cystoscopy shows some degree of 
bladder inflammation , often this is scant} and in patches and is more in 
e\idence in the younger than in the older children (Fig 132) 

The urine — With so called essential enuresis the urine is generally crystal- 
clear on inspection, and neither culture nor smear examination of the 
centrifugal deposit of catheter specimens reveals the presence of organisms, 
nor are pus cells to be found in sufficient numbers to indicate inflammation 
(85 per cent , Wmsbury White, 1941) in this respect these findings corre- 
spond broadly to those in adult cases of mild chronic infection of the posterior 
urethra and the bladder neck 

Hydrogen ton concentration — Investigation throws no additional light on 
the zetiology for it has been found to vary as widely as from 4 4 to 9 7 
(Wmsbury White, 1941) 

Pathogenesis — There is no doubt that the act of micturition is more easily 
precipitated in the child than in the adult Where the stimulus arises w hich 
causes tne act to be performed, is a question which can best be decided by 
carefully studying individual cases In epilepsy the stimulus is undoubtedly 
cerebral in origin , this may also be said of hysteria In highly excitable 
children the same may often be true The great majority of children that 
one has seen, however, are completely normal mentally and most of them 
highly intelligent In older children adolescents and adults because they 
are acutely conscious of their affliction with all its dreaded consequences, 
v are to be expected, and are usually found 
m ™ fmm ?o SP 46 * made , a Psychosomatic study of 67 cases ranging 
m age from 1 ^ to 39 years and found psychiatric abnormalities commonly 
present . although they considered these to be the cause rather than the 
effect Results of treatment have shown that sometimes stimuli from such 
peripheral sources as the tonsils have been responsible but again treatment 
placed° madC ^ C Car that 5Uspiclon u P° n such purees is generally wrongly 
Influences from the higher centres are much more potent as stimuli for 
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tll -, n f micturition m the presence of a pathological state of the urinary 
tract than m normal individuals The sound of running water or an emotional 
disturbance is a more powerful incentive to micturate when cystitis is present 
than when this condition is absent and the importance of this relationship 
should be kept in mind when even the most unobtrusiv e lesions of the urinary 
tract are concerned the latter will be discussed in due course 

On the other hand in cases where there is profound sleep the inhibiting 
influence of the higher centres is probably cut off, in which circumstances 
local stimuli are likelv to become effective 

Deep sleep is certainlv a striking feature in many of these cases , and it 



Fio m 

1 A granuloma in the left prostntic sinus several small pita present 
on the front of base of verumontanum (BP 11 years , enuresis and 
attacks of frequency since early childhood) 2 Polypi on summit 
and granulomata on side of verumontanum (A B , 12 years , enuresis 
Binco carl} childhood) 3 Inflammatory hillocks on roof and right 
lateral \\ all of posterior urethra (see also No 0) (G H male 17 years 
enuresis and daily frequency since early childhood) 4 Inflammatory 
hillock on roof of posterior urethra (J S , female, 13 years , enuresis 
since early childhood) 5 Small granuloma on \ erumontanum (F J , 

14 jears) 6 Stricture on right lateral waff o{ bulbous urethra ancf 
infected follicle (same as No 3) 

is n fnct that after instrumental treatment adolescent and young adult patients 
often tend to wake regularly to pass water, whereas previously waking never 
occurred 1 rom these circumstances there is a strong suggestion that the 
profundity of the sleep is a toxic state which becomes reduced b\ the 
treatment 

The neuromuscular mechanism controlling micturition is more sensitive to 
stimuli, from whatever source, m children than adults , hence enuresis in chil- 
dren mid the tendency for the complaint to disappear as the child grows older. 

Cytometry Cystometry has failed to show a common neuromuscular 
fiutor m enuresis cases Campbell (1937) investigated three hundred and nine 
and failed to lind any cases suggesting such a relationship He made the 
important observation, however, that although in 24 7 per cent , evstometro- 
prn ms suggestive of parasympathetic imbalance (lnpertomc) were obtained, 
yet inflammation of the deep urethra produces similar curves 
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The posterior urethra on the other hand k found to be commonly the seat 
ot inflammation or hjpertrophj in cases of s 0 called es entnl enure is Die 
most striking manifestations are seen as granulomata dilated eland orifices 
hillocks poljpi and cjsts (Figs 133 134 and 13o) Rarely a patch ofleuco 
pnkia has been noted Less conspicuouslj there may be merely hyperemia 
°t the mucosa The most convincing proof of the importance of po tenor 
urethral inflammation in relation to essential enuresis is to be found m those 
cases which haye continued from childhood well into adult life 00 per cent 
of thirty such cases which I ha\ c examined showed inflammatory or in per 
trophic changes in the posterior urethra these mostly took the form of 



Fia 134 

i The changes imolve the emus poculnrw fho verumontan im <tn I 
the left prostatic «in 13 (S H 8 years mentit s nt nge of ’ jenr<) 

* Gland orifices on roof of membrnno s urethra d 1 ited from put 
inflammation (same case as No 1) 3 F Inmcnto is wflammatorj 

projections on roof of membranous uretl ra (k W 14 jenrs n male 
with enuresis) 4 Gland orifices dilited from cl ron c mflimmntion 
on roof of membranous i retlira (M B female * jenrs, 0 months 
frequency urgency on! djsir o) 5 One of two advent tious glnn 1 
orifces in posterior urethra is wen in the pi otogrnph (J W fern 1 
6 years with en res s) 0 Togs of necrosed inHnmmntorj tivs io on 
roof of membranous urctl m on 1 on \erumontnmim (4 11 44 j ears 

en uv« s for many j ears 4 oz res 1 isl nor) 

wclldctcloped hillocl s granulomatn or polypi (Fig 13C (No* 1 2 and 3)) 
Often fibrotic change* are present Aloreotcr I hate found that urethral 
pathologv iswell marked a* a rule in case* where the enuresis begins in 
adolescents or \ cuing adults In all groups the bulbous and membranous 
urethra; arc commonh im ohed 

\\ hen the nboyc changes arc present such an important source of stimuli 
cannot be disregarded That urethral stimuli can precipitate flic net of 
micturition lias been shown experimentally by Harrington (p -’3.?) Hie 
association become-' all the more interesting when treatment of the posterior 
urethra gnes a satisfactory re ponse — ns it so often does— m the sub cqumt 
course of the enure*is Taking a broader new of the relationship of urethral 
changes to enuresis one i* impressed with the high proportion of there cases 
that suffer from daily frequency of micturition as well as from enuresis 
Morcoxor, in many cares of children suffering from chrome frequency but not 
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Z i -4 ix. 

_ . n nrpsence of a pathological state of the urinary 

the act of micturition i» P sound of running water or an emotional 
tract than m "then ,s present 

disturbance is a more F> J and ^ Jmportance of this relationship 

sCw'he k pun mmd nhen eien the most unobtrusive lesions of the urinary 
concerned the latter will be discussed in due course 
On the other hand in eases where there is profound sleep the inhibiting 
influence of the higher centres is probably cut off in which circumstances 
local stimuli are liheh to become effective 

Deep sleep is certandv a striking feature in man} oS turee tasss * 



Fig 133 

1 A granuloma in the left prostat c sinus several small p ts present 
on tl e front of base of v erumontanum (BP 11 years enures s and 
attacks of frequency s nee early childhood) 2 Polyp on 8 imm t 
and gran lom»tn on 8 de of \erumontonum (A B 12 years enures s 
n nco earl} cl lldhood) 3 Inflammatory h Docks on roof and r ght 
lateral wall of poster or urethra (see also Ko 6) (G H male 17 years 
enures s and da ly frequency since early ch ldhood) 4 Inflammatory 
hillock on roof of posterior urethra (J S female 13 years enures s 
snceesrlycl ldhood) 5 Small granuloma on \ erumontanum (E J 
\ V years') ft SYt eVwrc trr. r rYA, ■wall of VuWitma UTeVr ra and 

infected foil cle (same as No 3) 

it ft fnct tl it after instrumental treatment adolescent and young adult patients 
often tend to wake regularly to pass water whereas previously wal ing never 
occurred From these circumstances there is a strong suggestion that the 
profunditv of the sleep is a toxic state which becomes reduced b\ tbe 
treatment 

The neuromuscular mechanism controlling micturition is more sensitive to 
stimuli from whatev cr source in children than adults hence enuresis in chil 
dren and the tendency for the complaint to disappear as the child grows older 
Cytometry Cystometry has failed to show a common neuromuscular 
factor in enuresis cases Campbell (1937) mv estigated three hundred and nine 
and filled to find an\ cases suggesting such a relationship He made the 
important observation however that although in 24 7 per cent evstometro 
grams suggestive of jnrisvnipithetic imbalance (hvpcrtomc) were obtained 
vet inflammation of the deep urethra produce® similar curves 
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The posterior urethra on the other hand is found to be commonly the seat 
ot inflammation or hypertrophy in cases of so called essential enuresis The 
most striking manifestations are seen as granviomata dihted eland orifices 
hillocks, polypi and cysts {Figs 133 134 and 135) Rarclv a patch of leuco 
plakia has been noted Less conspicuously there may be merely hyper-emia 
of the mucosa The most convincing proof of the importance of posterior 
urethral inflammation in relation to essential enuresis is to be found m those 
cases which ha\c continued from childhood well into adult life 90 per cent 
of thirty such cases which I have examined showed inflammatory or hyper 
trophic changes m the posterior urethra these mostly took the form of 



Fto 134 

1 The changes involve the sinus poculans the verumontan 1 m an! 
the left prostat e sinus (S H 8 jears meatit s at age of 2 } ears) 

2 Gland orifices on roof of membranous urethra dilated from past 

inflammation (same case as No 1) 3 Filamentous inflammatory 

projections on roof of membranous urethra (K M 14 years a male 
with enuresis) 4 Gland orifices dilated from chrome inflammation 
on roof of membranous urethra (M B female 2 years 9 months 
frequency urgency and dysur a) 5 One of two adventitious gland 
orifices in posterior urethra is seen in the photograph (J 11 female 
6 years with enuresis) 0 Togs of necrosed inflammatory tissue on 
roof of membranous urethra and on \emmontanum (A H 44 years 

enuresis for many years 4 oz residual urine) 

well developed hillocks granulomata or polypi (Fig 136 (bos 1 2 and 3)) 
Often fibrotic changes are present Moreover I have found that urethral 
pathologv lsvvell marked as a rule in cases where the enuresis begins in 
adolescents or young adults In all groups the bulbous and membranous 
urethra: are commonly inv olv ed 

When the above changes are present such an important source of stimuli 
cannot be disregarded That urethral stimuli can precipitate the act of 
micturition has been shown experimentally by Barrington (p 232) The 
association becomes all the more interesting when treatment of the posterior 
urethra gives a satisfactory response — as it so often does — in the subsequent 
course of the enuresis Taking a broader view of the relationship of urethral 
changes to enuresis one is impressed with the high proportion of these cases 
that suffer from daily frequency of micturition as well as from enuresis 
Moreover, in many cases of children suffering from chrome frequency but not 
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Drawing* nin Ip in enuresis cases during urethroscopy — tlio firRt instrumentation In Jiono of 
tl f full >w inj. e txc* <li I the 1 ihomtory report on the itrino gi\ o any indication that infection was 
pn'** nt in tl e urinary tract 1 The floor of the posterior urethra adjacent to the internal urinary 
men tin << in| 1 t< l\ n innnl (me No -) 2 1 olypi on summit and granulomata on eido of 
trtinnont itinra from same rn« as No 1 (V B , 12 years, enuresis from early childhood) 
3 (ollstinn of imiIjh on veriimontanum (1 S , 18 years enuresis and frequency since eirly 
cl tl II oal) 4 (■cncnli/c 1 mfl imm ition in post* rior urethra One of two adventitious gland 
r nfl i** i< *■* n Tl re u is also infl imuintion of the hi idder localue 1 to the front of the trigone 
urttl r< trigmutis (J \\ ft male 6 years , 1 ed wetting since infancy) 


failed nt tint ion to a relationship bctucen enuresis and inflammation of the 
post< nor im tlira in children 

\ number of facts Uoweecr, ha\e combined to distract attention from 
the urethra as tin origin of the trouble the absence from the urine of signs 
of inflammation , failure to examine the external genitals, especially of the 
ft malt failure to < xamtne the urethra Because of a lack of an ob\ ious 
nason for the existence of the disability there is apt to be a tendency to regard 
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most cases as duo to pajohological influences There ,s a special danger of 
this m here the child is easily excitable or very nervous 
.. Vi » i CJstl , tls 18 pre ,. sent »n\anably the inflammation involves the base of 
the bladder, where it dften appears only as small and insignificant patches of 
hv peremii or peteclu-e w Inch might at times escape notice Sometimes the 
inflammation on the trigone is confined to the viemity of the internal urinary 
meatus, through which the hyperemia often extends into the posterior 
urethra (urethrotrigomtis) , but in the latter locality granulomata may be 
seen while the front of the trigone remains completely normal In a few cases 



Fia 136 

1 Large granuloma in left prostatic sinus (D H 2’ years enuresis 
since age of 7 j ears residual urine ° oz ) 2 Collection of polypi 

on v erumontanum (E S 18 years enuresis and frequency since 
early childhood) 3 V\ idespread inflammatory lesions in posterior 
urethra in region of verumontan lm (A C 32 years enuresis since 
early childhood) -1 Hypertrophic hillocks on right lateral wall of 
posterior urethra (F S °0 years male enuresis for 2 years) 
i Recent looking inflammatory lesions on front of verumontanum 
(K P ”2 years enuresis and frequency for 2 months residual 
unne 3 J oz ) 6 Polj pi on verumontanum an I in right prostatic 

sinus and inflammatory patches on wall of posterior urethra (II B 
35 years en ires 13 for 4 years) 

the cy stitis is fairly w idespread exceptionally the mucosa of the w hole bladder 
is involved 

The important fact to bear in mind about cerebral stimuli is that they 
are more potent when there is a local factor as well which w ill act as a stimulus 
For example it is found in some adult patients who suffer from frequency 
and urgency because of bladder neck or posterior urethral irritation that 
emotional v lsual and auditory stimuli precipitate an urge to micturate w Inch 
did not occur before the local changes gav e rise to symptoms 

That there is sometimes a certain degree of renal derangement in these 
cases is apparent as follow s ev idence of reduced renal function or the presence 
of mild dilatation of the ureter pelvis or calyces, as indicated by excretion 
urography (60 per cent Wmsbury White 1941) and polyuria One of the 
facts which puzzle many parents is where all the water comes from for on 
occasions the child is found to be literally soaked from head to foot 

Diagnosis — Epilepsy and hysteria will be excluded by taking a careful 
i8x 
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history The danger of confusing the uninterrupted incontinence resulting 
from the ectopic position of a ureter will be avoided in the same way and by 
the subsequent examination A report on the urine is essential for evidence 
of nephritis, glycosuria and a urinary tract infection , if the last is present 
an intravenous urogram will usefully be the next step A general anaesthetic 
may be necessary for this procedure The films may reveal an important 
degree of dilatation involving a part or the whole of the urinary tract , m 
this event future attention will be directed to dealing with this For example, 
a unilateral hydronephrosis will generally require nephrectomy Such inter- 
vention apart from ridding the patient of an important disease, oilers evciy 
prospect of curing the enuresis 

If up to this stage the investigations have yielded negative or uncertain 
results an examination under an anaesthetic should be earned out In arrang- 
ing for this it is wise to lia\e permission to carry out any necessary treatment 
at the same time 

The child should be encouraged to pass water immediately before the 
anaesthetic is administered so that the residual urine can be tested Micturition 
is most likely to occur on this occasion if the pre operativ e injection consists 
of atropine only 

The examination is conveniently commenced in the dorsal decubitis 
In the female the vulvae should be inspected, and if any vaginal discharge 
is present the cervix should be examined through a vaginoscope A cervical 
erosion can be cured by one treatment of gentle dilatation and cauterization 
with a diathermy or a Pacquelm’s cautery In the male, before passing any 
urethral instruments, it may be necessary to carry out meatotomy 

It is wise at this stage to test the calibre of the urethra according to age, 
noting the largest size of sound that lies in the urethra v ithout being gripped 
The scale in this respect is roughly as follows — 


Age 

Size 

(Years) 

(Chamere) 

2 

10 

4 

12 

6 

14 

8 

16 

10 

18 

12 

20 

14 

22 


to tiles!- 6 tin ^T vanat,ons a re to be noted by paying attention 
by to proSute exceptional cases a urethral stnetire is detected 

out t The oh f ■ ' " 

is made for tVie nrpwnon r g i S i°° n 33 the mst rument is passed, observation 
a 0jBtoi:oj» 1 onb^iMai l ab^ , the l, liiidfI W k ,C k ? ‘ f P«“ *, When 

inspected by raising the chid s °S" 1 ! e “ ore satisfactorily 

assumed, m this P 4t,o n even the ° Z bS 0,0 h ‘ h °“> m y P°“‘l°n - 
extent «ith the cj Bioscope Posterior urethra can be examined to some 

For the use of the urethrmenn* 

a cysto urethroscope a comenient "T" P °fe° n ‘ 3 ™tamed Although 
a better Men of the postenor ureth “'5 do ' ,ble examination, 

direct x ision urcthrosco P pe of the “ 

Treatment— Urfthral s ‘Yhe 'chfld^luder an anesthetic, 



DISTURBANCES OF MICTURITION 279 


treatment should proceed at onco after the examination is completed There 
are several conditions any one of which may be discovered during the 
im litigations just enumerated in cases of enuresis which yield good results 
w hen treated b\ intermittent dilatation of the urethra These are generalized 
urethral contraction urethral stricture small amounts of residual urine in 
the bladder and chronic inflammatory foci in the posterior urethra The 
last of those is by far the most common m boys In male children meatitis 
and constriction of the external urinary meatus should be treated in the same 
wav after meatotonn has been carried out The beneficial effect from urethral 
dilatation results from the improvement in drainage from any urethral glands 
wind) happen to be infected and other foci of infection 
In xoung male children it 
is important not to attempt 
the dilatation with the metal 
sounds meant for adult males 
These are dangerous pnnci 
pallv because the curves are 
too large If gum elastic 
bougies are used these should 
be well softened in hot water 
before use It is much more 
satisfactory however to cam 
out this treatment w ith a set of 
metal sounds mode specially 
for children (Fig 137) Al 
ternitneh the straight metal 
anti nor urethral dilators 
meant for adult males will 
do perfectly well Coarsely 
graded instruments are 
dangerous Commencing w ith 
the appropriate size according 
to the age of the child the 
dilatation is continued with 
suecessiv e sizes until the limit 
of dilatation is attained This 
point v aries w ith lodli iduals 
and especially in males the operator must learn from experience when this 
limit is reached The female urethra is more dilatable than the male 

In the male the following extremes of ddatabifity of the urethra were noted 
in mv enuresis cases — 



Fiq 137 

Set of ciuld s urethral d lators nsbury Wh ta pattern) 


\ge of patient 
(Years) 

5 

9 

13 


Lowest dditability 
(Chamere) 

14 

17 

21 


Highest dilatability 
(Chamere/ 

18 

21 

25 


The lack of elasticity which is sometimes noted is probably due to fibrosis 
in such cases the enuresis responds well to dilatation 

In male children it may be found that as the dilatation proceeds the external 
urinary meatus grips the instrument tightly If this happens meatotomy 
must be earned out forthwith otherwise bruising of the meatus and a sub 
sequent stricture may occur 
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Occasionally after a single treatment the enuresis ceases permanently, 
but as a rule the treatment requires to be repeated a number ot times 

If full co-operation is obtained from all concerned, practically all properly 
chosen cases will benefit to some extent as a result of this line ot treatment, 
but it is better not to embark upon it if it is to be abandoned before com- 
pletion The intenal which should elapse between the first two treatments 
should not be less than two months I think this is the best interval, 
because I have known cases which showed no improvement at all lor the 
first four weeks and then were suddenly and dramatically cured or improved 
Succeeding intervals should be at two, three or six months, according to 
indications in individual cases Where urethral fibrosis or stricture is present 
it may be necessary to carry out several of the early dilatations at monthly 


mterv als 

It should be hardly necessary to emphasize the fact that where no urethral 
pathologv exists urethral dilatation is not indicated , in such circumstances 
there is certainly no response to this treatment Nor will it be efFectn e when 
well developed urethral polypi are present These will require to be destroyed 
by fulguration 

I have found from experience that there are certain points which must 
recciv e the strictest attention if good results are to be expected from treatment 
by urethral dilatation 

(1) As the dilatations so often have to be repeated it is wise to make 
this perfectly clear at the outset especially in private practice It is better 
not to commence the treatment unless repeated treatments are agreed upon 
in the first instance 

(2) Urethroscopy and cystoscopy should be carried out before deciding 
treatment 

(1) No benefit need be expected when the dilatations are carried out at 
short intcry als , tw o months should be the shortest period betw een two 
treatments, unless a stricture or a generalized urethral contraction be present 

(4) Although too frequent dilatation is harmful, the prolongation of an 
individual treatment by the use of an indwelling catheter for half an hour or 
so, w ith remov al of the catheter before the patient awakens from the anaesthetic, 
can be employed with advantage in certain difficult cases 

(5) It must be Kept in mind that some urethrae have but a small capacity 
for dilatation 

iS*) Over dilatation must be avoided, it will certainlv make the natient 
worse - 


(7) It may be necessary to repeat the dilatation several times before any 
important change for the better occurs 

frotif dtlat°t' ,C ^ rcc l ucnc ^ m,c tuntion when present usually improves quickly 

(')) 1 or dilatation to he successful, meatotomy will be necessary m a large 
proport mn of male cases It is harmful to the patient to attempt urethral 
dilatation through an inadequate external meatus 

(10) The treatment must not be given during a flare-up, of frequency of 

micturition, or of any acute local inflammation , disregard of this rule will 
make matters worse b 

(11) lhe presence of a catarrhal condition in the respiratory, alimentary 

or urinary tracts, when the treatment ,s earned out, or soon after, will result 
in failure or rdapse In the y ounger patients w ith w hom these infections occur 
so commonly. often w.se to postpone treatment for several months, 
especially during the w inter ’ 
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(12) Figuration of urethral polypi m children is necessary on only rare 
occasions 

5If vtotom\ — This is an important little operation in connection with 
enuresis, and is applied to the enlargement by incision of the external urinary 
meatus in the male A pair of pointed scissors should be used , one blade is 
inserted into the meatus and a cut is made to one side of and parallel with 
the frenum down to the level of the coronal sulcus The moment the cut is 
made the two raw surface-* are pressed together with the thumb and forefinger 
and pressure is thus maintained for one minute , at the end of this time bleeding 
should be completely under control No sutures are required Dilatation 
of the urethra is then earned out A few inches of £-m ribbon gauze soaked 
in sterilized liquid paraffin should then be packed into the navicular fossa 
The outer free end of tho gauze is wound round the penis behind the coronal 
sulcus and o\er tho foreskin if one is present The gauze serves the double 
purpose of controlling bleeding and keeping the raw surfaces apart It should 
do remo\ed when the patient first needs to pass water The meatotomy 
wound must be carefully supervised daily for the next five days This entails 
gcntlv separating the cut surfaces throughout their whole length Tins may 
be accomplished either with sinus forceps or by inserting the tip of a sound 
Otiifr conditions in the urinar\ tract — Phimosis should always be 
dealt w ith by circumcision or dorsal slit Restraint should alw ays be exercised 
in promising w hat tho effect of these measures wall be on the enuresis 

Evidence of nephritis will call for measures directed towards lessening the 
work of the kidneys 

Glycosuria must reeeiv e appropriate treatment 

The causes oj pus tn the urine which can be remedied by operation as 
with unilateral h\ dronephrosis vesical diverticulum, calculus or foreign 
body , must be dealt with by the appropriate surgical measures 

Occasionally certain spa uaters such as Contrexev illo or Vittel will have 
a beneficial effect without any explanation for this result 

General measures — Sometimes the general health is poor and can be 
improved by attention to hygiene diet and medicinal measures, with ultimate 
benefit to the enuresis Where the latter is associated with signs of thyroid 
insufficiency, the administration of thyroid extract is indicated with some 
prospects of success Psychotherapy is a help in certain cases 

Where there is infantile development of the genitals independently of 
thyroid disease enuresis may sometimes be remedied by the administration 
of Gonadotrophic hormone Twelve injections each of ICO m u m the course 
of a month have effected a cure in one of my cases 

Although it is sound advice to restrict the nuid intake towards the end 
of the day and m the ev en mg, this precaution per se is generally ineffective 
Waking the child at certain times during the night to pass water often 
meets with success m some cases the mother will show endless patience 
and concern in trying to ascertain the most effective times for doing this 
only to find that all efforts are in vain 

Threats and scoldings are generally of no avail and are apt to be definitely 
harmful for as the child becomes older and appreciative of the abnormal 
nature of the affliction these may cause a highly nervous condition a state of 
affairs which it is important to avoid 

The large range of drugs recommended and used for this complaint is on 
the whole an indication of their meffectiv eness , when no exciting cause can 
be found these in turn may be tried It sometimes happens that one drug 
or other will be helpful 
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Belladonna has deservedly some reputation and is conveniently used in 
the form of the tincture and to be effective must be given for several Meeks 
under medical supervision It is useless simply to try a small doso over a 
prolonged period and it is certainly dangerous to give largo doses without 
frequent observations of the effects There are the occasional cases who 
are intolerant of small doses The parents must be instructed in tile signs 
indicating intolerance to the drug Still (1927) advises that 5 mm of the 
tincture may be regarded as a safe initial dose at any age past infancy, and 
that the dose may be increased by 2 \ min every fifth or sixth day until either 
the enuresis vs stopped or the limit of tolerance is reached If the enuresis 
is controlled by a certain dose this may be increased by a further 2| mm if 
it is tolerated This dose should be maintained for tv o u eeks and then reduced 
by decreases of 2^ min once a week and eventually discontinued 

Ephednne is undoubtedly helpful in certain cases , but the drug is some 
times associated with toxic symptoms Parkhurst (1930) recommends for 
a child of 10 to 12 years | gr at night with limitation of fluids 

For details of treatment by other drugs readers are referred to w orks on 
pediatrics 

Threadworms when present must be thoroughly eradicated Although 
this measure generally does not benefit the enuresis in the exceptional case 
it does , but in either case there is the undoubted benefit to the general 
health 

Other procedures which have been of value — The simple passage of 
a catheter or the instillation of silver nitrate into the posterior urethra has 
claimed successes Electrical stimulation of the bladder muscles by means of 
an alternating current has been advocated and can be carried out in the 
following way the negative pole as a small metal knob mounted on a stem 
is introduced per urethram as far as the membranous urethra The positive 
pole is a metal plaque covered with chamois leather placed over the supra- 
pubic region The current is used in sufficient strength to make the abdominal 
muscles contract and is switched off about twice a minute The treatment 
goes on for five minutes and is repeated every other day Alternatively a 
negative pole of carbon covered with chamois leather may be placed in the 
vagina or the perineum Benefit has been claimed from the above for some 
cases , but this procedure would not be practicable with many children 

Injections of various substances into different regions have had their 
enthusiastic advocates the epidural region , the space between the rectum 
ana xne sacrum round the membranous urethra , into the vulvas and round 
the urethra in females 

Laminectomy for spina bifida is an operation of such importance that 
it should come up for consideration only in an old standing and exceptional 
case and then not until after a fair trial by other methods has failed 

POLYURIA 

Polyuria means an increase in the quantity of unne excreted Normally 
the amount passed is between 40 and 60 oz in the twenty four hours , and this 
quantity is excreted more or less evenly over this period Increase in all 
cases is a sj mptora and not a disease With certain pathological states it is 
the outstanding and persisting symptom w ith others it ,s merely a passing 
phase Urinary disease provides the bulk of the cases in the latter category 
In urological work it is most important to recognize the fact that polyuria is 
a common phenomenon resulting f rom even minor inflammatory changes of 
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the lower urinary tract This applies to the posterior urethra as well as to the 
bladder 

Whether the activated renal excretion is entirely reflex or whether it is 
due to renal congestion from an ascent of infection is not always clear but 
the latter result does occur and should be 1 ept in mind The fact of polyuria 
in these cases is often obscured by the increased frequency of micturition 
which is sometimes a marked feature The most outstanding unnarj tract 
condition which leads to polyuna is prostatic disease with chrome retention 
The urine of a patient with polyuria tends to be so pale that it has only 
the faintest yellow tinge or it may be completely colourless like water Immedi 
ately after passing the urine may be clear or turbid but the turbid specimen 
maj clear quickly on standing as a deposit settles in the bottom of the glass 
or the cloudiness may remain m spite of the formation of the deposit Turbid 
urine associated with polyuria is commonly the result of renal disease 

The specific gravity of the urine of polyuna is consistently low it may 
reach the level of 1002 only m the polyuria of diabetes with glycosuria is 
the specific gravity raised above normal m this type of case 1030 is a common 
figure but it may reach 1060 

It is first of all important to keep in mind certain chronic types of polyuria 
and these should be excluded first when a case is being investigated It is in 
this category that excretion of unne reaches its highest level — up to 1°0 oz 
They are as follows diabetes melhtus diabetes insipidus certain cases of 
nitrogen retention Brights disease some derangements of the central 
nervous system 

From other causes we find types which are transitory protracted (amenable 
to treatment) and chronic (uninfluenced by treatment) These varieties are 
met w itli particularly in cases with urinary tract disease of one kind or another 
They do not on the whole pass excessive quantities of urine The three varieties 
offer different prospects as regards prognosis 

Transitory polyuna — This type can bo identified under the following cate 
gories 

With mild gastko intestinal disturbance— Sometimes the polyuna 
is accompanied by manifestations of this of which flatulence may be a feature 
this may cause a noticeable protrusion of the anterior abdominal wall These 
symptoms and signs may lead to a misinterpretation of the sequence of events 
by suggesting that the polyuna is secondary to the gastro intestinal upset 
Both of the abov e states can occur as a result of bladder neck disease or may 
result from instrumentation 

With pkosphaturia in some cases of this condition 

Hysteria — Caution should be exercised by making a careful investigation 
before arriving at this diagnosis 

From certain medicinal substances taken by mouth 
Fpom most fluids taken in quantity by mouth — Sometimes in the 
form of medicinal substances it may be said in a general way that the absence 
of such a response would indicate renal insufficiency 

Accompanying emotional disturbances — In some people these produce 
polyuria 

Reactionary foliubia — This is seen in certain pathological states and 
is of great importance and significance from the point of view of prognosis 
These facts apply particularly in certain urinary tract disturbances such as 
infections and post operative conditions for example a period of renal failure 
which is often accompanied by a raised blood urea may be followed by a 
phase of polyuna Such a reaction invariably indicates an immediately 
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favourable prognosis the polyuria may last for several days It is some 
times seen following the relief of prostatie and other types of retention 
This change is obviously the result of the relief of a stato of congestion of the 

1:Kll R?ur.EX polyuria — This results from stimuli coming from tile 'dodder 
or posterior urethra as for example after instrumentation Repeated bladder 
contractions also seem able to excite the same result 

Protracted polyuria— This term is applied to a polyuria which has been 
present for a considerable time and then gradually disappears either spontane 
ously or as a result of treatment 

Protracted polyuna indicates renal congestion and may leave no sign ot 
sclerosis of renal tissue unless the hypersecretion persists unduly 

Certain inflammatory states from which the kidneys recover can produce 
polyuna which when prolonged calls for a guarded prognosis with regard to 
impairment of renal function 

Some evria pbostatic cases have nocturnal polyuna not only from 
bladder irritation caused by the enlarged prostate but from renal congestion 
also The polyuria may appear suddenly initiating an attack of acute retention 
and indicating that congestion has occurred in the prostate and the kidneys 
at about the same time Prostatic enlargement w ith mild enrol. ic retention 
gives rise to frequency which is not only due to the reduced capacity of the 
bladder but also m some degree to polyuria w inch may disappear w hen the 
obstruction is remedied 

Polyuna from prostatic enlargement with marked chronic retention is 
more persistent and may even be permanent — in tho latter case requiring 
a guarded prognosis The presence of polyuria when decompression bv supra 
pubic tube or indwelling catheter drainage is carried out must be reckoned 
with in arranging the quantitv to be let out of the catheter on each occasion 
It may escape recognition until it is noticed that there is little or no reduction 
in size of the visibly distended bladder m spite of regular withdrawals of urine 
which arc usually adequate in such circumstances It is not unusual to find 
that as the decompression progresses the polyuria diminishes Such a change 
makes a good prognosis provided that the amount excreted does not fall 
below normal 

a cute PYELrus also gives rise to polyuna in the circumstances the urine 
is turbid from the presence of pus the quantity of urine approaches normal 
as the inflammatory state subsides 

Acute cystitis also produces polyuna This can be attributed sometimes 
to renex action on the kidneys from bladder irritation at others to renal 
congestion which is so often present Absence of any evidence of renal infection 
lackirKr gge8t that thC renal h yP eractlvlt y 19 reflex although actual proof is 

^ WhlCh 1,6181318 m Sp,t6 of a11 treatment 

Diabetes insipidus and melhtus chronic Bright s disease some cases of 
° f ' U Cenlml nerV °“' Sy,, ‘ m mUSt 

80 ra Tunnv“\he” m»l,/ re m 6nCy s0nMtlm83 Produces as much as 70 to 
noted d ° ^ ° Ht FIuctuatl0m m the amount secreted are often 

somiVimt'shcTaVShe 18 ° f occurrence tt.th 

some it aimmisnes as the distension is reduced \\ ith others there is no such 
response and the persisting p oljuria m 8plte of surglcal S le f maLs a baS 
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prognosis which may be considered more serious still when there is also 
evidence of renal infection 

OLIGURIA 

A fall m the amount of unne excreted — oliguria — w hen not due to ph\sio 
logical causes is an important indication of impaired lenil function 

The diminution may be such that the excretion falls to one quarter of the 
previous output in the twenty four hours The oliguria may be entirely ortho 
static t e dependent on the upright position The unne in a case of oliguria 
is generally highl} concentrated it is dark and soon becomes turbid on stand 
ing from the quick precipitation of the salts in solution 

Oliguria maj be due to one of the follow ing causes changes in the kidney s 
reflex action on the kidneys changes in the renal circulation These influ 
ences maj act concertedly 

Oliguria mav be seen in the following conditions 

From dehydration when due to insufficient mtil e of fluid profuse 
sweating diarrhoea haemorrhage 
In an attack of fever 
In certain cardiac states 

As a phase of acute and subacute renal infection 

FoUouing operations especially those on the urinary tract where there 
has been much Joss of blood e g certain cases of prostatectomy 

Advanced renal disease from various causes the oliguria may occur sud 
denly 

In acute retention of urine less urine is found in the bladder than should 
bo following a prolonged retention 

In certain cases of albuminuria some of these are orthostatic 
Prognosis— The grave cases are those in which the olmuria supervenes 
in the presence of pre existing renal disease If this is considerable although 
there may have been an abundance of unnary output before the excretion 
began to fail the prospects of avoiding a fatal issue are not good 


Anuria means the failure of the kidneys to excrete unne When there is 
no opportunity for the urine to escape from the kidneys anywhere but into 
the bladder the condition is indicated by the absence of unne from the bladder 
although sufficient time has elapsed for unne to collect since micturition last 
fierurred It can result from an extreme degree of oliguna so that anuria may 
have the same causes As a rule the prognosis in oliguria — if it tends to persist 
—is graver than in anuria which may be present w ith sound kidney s capable 
of complete restoration of function 

The outstanding feature of a case is the absence of both micturition and 
the desire to micturate It is necessary to pass a catheter m order to make a 
diagnosis 

The period of tolerance — This may extend from three to fire days and at 
any rite during the earlier part of this time the patient may suffer no inton 
remence With patients of a hysterical type this period may he even longer 
as the excretory functions of the kidneys seem with such cases to be taken 
ov er to some extent by the excretory activity of the skin stomach and intestines 

The period o! urffimia — In the progressive case the period of tolerance slowly 
gives place to this more serious state which is characterized by vomiting 
headaches oedema haemorrhages etc This phase may extend for another 
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six days or so when coma gradually supervenes and death is not hi el\ to ho 

delaved bevond a further five or six da} b . , 

In the exceptional case the anuria resolves itself spontaneous!} the return 
of the urinary flow indicating that a condition of well marked pohuua has 
supervened judging b} the extraordinar} quantit} of unne that is passed 
Mechanism— Two different processes can be distinguished an arrest ot 
the production of urine an obstruction to the outflow of urine but n com 

bination of both processes generally occurs 

Arrest ot production or upim" — Hus can be brought about 1>\ several 
causes — 


(а) Damage to the excreting elements 

(б) Derangement of the nerve control of the cxcrctor} function 
(c) Derangement of the blood flow through the 1 nine} 


Obstruction to the outflow of upinf — Obstruction to outflow along 
any urinary passage may in due course cause sufficient back jiitssiire on 
the excreting elements behind the obstruction to arrest their function 

Combination of both procfsses — This applies to the majority of cases 
of anuria In certain cases of nephritis for example there is both prt existing 
damage of the urine producing elements (nephrons) and blocl age of the straight 
tubules Again anuria from a calculus obstructing one ureter is due to the 
blockage on the stono side and reflex or toxic influence from this on the opposite 
kidney 

^Etiology — There are numerous causes of anuria the} raaj be classified ns 
follows — 

Obstruction to both ureters — Obstructive conditions of the lower 
urinary tract tumours of the true pelvis pelv ic operations resulting m occlu 
sion of ureters from clamp or ligature in bilateral h} dronephrosis com pres 
sion of ureter betw een distended pelv is and renal v csscl 

Obstruction to one ureter only with inhibition of oiposite kid 
ney — The obstruction may arise from any of the above causes Theic may 
be no evidence of disease of the opposite kidney This is not an uncommon 
state of affairs in anuria 

Obstruction to one ureter onl\ with opposite kidney dymvofd or 
absent — A stone m the ureter of the active kidney is perhaps the commonest 
discovery in this kind of case 

Extensive diseasf of both kidneys op of _a solitary jbjjvypj — There 
are certain pathological conditions which if left to take their course tend 
ultimately to involve both kidneys h} dronephrosis pol}C}stic disease 
hthiasis suppurative conditions and tuberculosis 

is commonly a matter of great interest to observe the advanced state 
to which renal destruction can proceed before the anuria which leads to a 
iatal issue supervenes 


Acute or chronic nephritis — In these cases there are a cessation of 
excretion and a blockage of outflow The changes characteristic of nephritis 
may be produced by poisons e g mercury 

i w < w!, IIDES "7 It i 18 necessar y to give special mention to the anuria 
which has been reported as a result of therapy with the sulphonamides particu 

!“3* « that h the y tS,T The pn , nc, P al feature of thls condition miorosoopi 
cally is that the tubule, are packed with crystals These may also be seen 
protruding from the ureteric orifices J 


i GE '' E tA A fhS™t TheS i mcl “ de an y influence which in due course causes 
damage to the delicate renal epithelium whose function is so highly specialized 
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as i& the apparatus of renal excretion They arise from changes in the cardio 
vascular system certain alterations in the condition of the blood infections 
toxemias etc 

Influences through the nervous si stem — Evidence that the^e are 
effective is suggested from the following examples of anuria (1) When both 
kidneys are present and there is evidence of only one being disease 1 (2) 

■ifter operation on one kidney the other one having been previoush proved 
to be functioning well (3) Sometimes the inhibition may originate in the 
lower urinary tract as for example after a painful instrumentation 

Hysterical anurxa — T his term has been applied where no cause can be 
found for the suppressed renal activity 

Post operative anuria— In cases where pre operative investigation has 
show n good renal function on both sides oliguria progressing to anuria sonic 
times supervenes particularly after operations on a kidney or the bladder 
This has been noted particularly after operations for stone and where there 
has been a considerable loss of blood as in some cases of prostatectomy Renal 
congestion an attack of nephritis obstruction of tubules from a high concen 
tration of urinary salts have all to he considered as possible precipitating 
causes 

Diagnosis — Finding no urine in the bladder on catheterization after a 
considerable period has elapsed since micturition last occurred establishes 
the diagnosis m most cases Traumatism with rupture of the bladder may 
create some difficulty in determining the true state of affairs 

The foregoing conditions mentioned as the causes of anuria would for the 
most part be identified before the suppression of urine had occurred A 
calculus is the commonest cause and the incidents common m lithiasis and 
a full m\ estigation vv ill hav e preceded the anuria in many cases Occasionally 
however anuria is the first important symptom m which event the diagnosis 
will not be made until after radiography In exceptional circumstances a 
lengthy investigation fails to reveal the cause of the suppression Anuria 
from poisoning mercury in particular should be kept in mind in difficult 
cases while enquiries about sulphonamide therapy especially about dosage 
should always be made 

A very thorough examination is required before the diagnosis of hysterical 
anuria is justified 

Treatment — This must inev itably depend on the cause and in the presence 
of uncertainty no time should be lost m making the necessary investigation 

In some cases the outstanding question arises is surgical intervention 
necessary 7 If so is it to be ureteric catheterization or open operation ? 

W here the anuria is due not to a blockage but to a failure of excretion 
nephrostomy is rarely indicated as any benefit is likely to be very fleeting if 
it occurs at all 

Extra ureteric pressure by a tumour is not likely to be relieved with 
any prospect of lasting benefit if the growth is malignant In the case of a 
simple tumour the obv ious need is to remove the mass But this ty pe of inter 
vention would not be justified in the first instance if uremia yvere present In 
these circumstances a choice would have to be made between ureteric catheter 
ization and nephrostomv 

Hydronephrosis with marled kinking of the ureter winch prevents the 
passage of the ureteric catheter into the renal pelv is— as seen most commonly 
where the ureter is compressed between a blood vessel and the distended renal 
pelvis — nephrostomy is indicated The patient may not be well enough to 
permit of exploration to find and divide the offending blood vessel 
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Nervous system dervngimfnt — Medical treatment is sometimes effect- 
ive diuretic or alkaline drinl s tlicobromm squills etc may be tried m 
their turn but some cases in this group do not respond to such treatment 
Ureteric catheterization is often successful however if not nephrostomy had 
better be carried out 

Blockage by cvlculus — (Seep 921) 

General causes— The cases already referred to under this heading are 
essentially medical and their treatment tails into this category 

Nephritis — Although the treatment generally comes within the province 
of the physician there is occasional justification for nephrostomy in certain 
acute cases which have failed to respond to conservative measures Ncphro 
stomy and decapsulation arc the measures indicated and the} must be carried 
out rapidly on both sides to achieve success Anuria in the more chronic 
cases including eclampsia does not offer the same prospect of a response 
from operative treatment 

Sulphoe amides — Copious fluids by moutli or intramuscular injection 
and alkalies by mouth in some cases restore the renal function 11 here thc«e 
means fail ureteric catheterization should be carried out I nilure of response 
from these measures maj even require nephrostomj but the most important 
step to take is to stop the administration of the drug on the first sign of 
diminishing renal excretion 

Postoperative anuria — This is a very serious state of affairs A free 
administration of fluid by one means or another is the most likely method of 
restoring the renal excretion In this connection if the administration of fluid 
is earned out intravenously the most careful watch must be kept on the effect 
of this form of therapy this applies equally to sodium sulphate solution 
(4 3 per cent ) and to normal saline The fluid should be run in by the drip 
method not quicker than sixty drops a minute If there is no response in renal 
excretion after the transfusion of 10 oz this method should be discontinued 
It must be remembered that fluid injected directly into the circulation winch 
does not create a response of renal excretion is accumulating in the tissues 
and will produce cedema of the kidneys as well as of other organs Such a 
result must hinder rather than help renal excretion and may quite easily 
destroy any chances of recovery that the patient maj have had If fluid can 
be taken by the mouth let it be given this way if not it can he given with 
perfect safety intramuscularly into the outer part of the thighs Scv era! pints 
it necessary can be given by using both thighs and by controlling the rate of 
the drip m relation to the rate of absorption 

H P Winsburv White 
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CHAPTER XXI 

CONGENITAL MALFORMATIONS OF THE BLADDER 

I N' this section the following congenital anomalies will be considered 
vesical agenesis hypoplasia or dwarf bladder reduplication trigonal 
folds diverticula vesical exstrophy subsy mphyseal exstrophy and 
urachal fistula The notes on the development of the bladder and urethra 
w-ere contributed by the late Professor D M Blair Glasgow University 

DEVELOPMENT OF URINARY BLADDER AND URETHRA 

Developmental primordia— When the tail fold of the embryo has formed 
there is continued into it a pointed prolongation of the hind gut Already 
from the ventral w all of this prolongation a tapering diverticulum the allantois 
curves forwards into the connecting stalk The part of the hind gut from which 
the allantois rises now dilates to form the cloaca and later the pointed end 
piece of the gut distal to the cloaca shrinks and disappears The endoderm 
of the ventral wall of the cloaca and of the ventral wall of the beginning of 
the allantois that is continuous with it is m the mid line fused with the surface 
ectoderm to form the cloacal plate a membrane that extends from the caudal 
end of the primitive streak behind to the ventral w all of the connecting stalk 
in front The further part of the allantois is completely embedded m the 
primary mesoderm of the connecting stalk 

The cranial wall of the cloaca is ridged transversely by the eoncaye lower 
edge of a wedge of mesoderm that separates the hind gut dorsally from the 
allantois ventrally This wedge now grows downwards pushing the endoderm 
of the cloacal roof before it so as to divide the cloaca into two compartments 
a dorsal passage continuous with the hind gut which is the rudiment of the 
rectum and a wider v entral cavity the urogenital sinus into which the 
allantois opens The dorsal wall of the urogenital sinus receives the lower 
ends of the mesodermal mesonephric (Wolffian) ducts from each of winch 
near its end a ureteric bud grow s dorso laterally 

m&mbmne 29 b&mg sarrotE>Aet . 1 .from XvJxmd awJ 
narrowed by a growth of mesoderm from the caudal end of the primitive 
streak This mesoderm advancing along either side of the cloacal membrane 
passes across the mid line between the ectoderm and endoderm of the cranial 
part of the cloacal plate and becomes continuous with the mesoderm of the 
connecting stalk The shortened hinder part of the cloacal plate then comes 
to be related to the caudal wall of the cloaca only while the ventral wall of 
the urogenital sinus and its allantoic continuation are separated from the 
surface ectoderm by mesoderm in which develop the musculature of the ventral 
wall of the bladder and dorsal wall of the urethra the symphysis pubis and 
other structures in the mid line of the infra umbilical body w all Partial 
failure of this growth of mesoderm across the cranial end of the cloacal plate 
is thought by Wyburn (1037) to be the primary -etiological factor in the pro 
d action of vesical exstrophy and epispadias with subsequent breakdown of 
*9 
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greater or lesser remnants of the cramal portion of the primitive cloaeal 

m<! TheTeduced cloaeal plate then becomes divided transversely by the fusion 
with it from above of the lower edge of the descending urorectal septum 
between the rectal passage and the urogenital sinus thus completing the 
separation of these two cavities The posterior and smaller part of the plate 
becomes the anal membrane the anterior and more elongated strip is the 
urogenital membrane 

Development o! bladder— The cramal part of the urogenital sinus becomes 
dilated to form the rudiment of the bladder the urethra arises from the 
succeeding narrow portion The vesical rudiment at first fusiform becomes 
still more dilated at its Ion er end and this enlargement opens out the attached 
ends of the mesonephric ducts beyond the points of origin of the uretenc buds 
The orifice of the ureter is thus carried separately m a dorsolateral direction 
on each side while the opening of the mesonephric duct remains close to its 
fellow of the opposite side But the terminal part of each mesonephric duct 
is now pulled downw ards in a redundant loop within the descending uro rectal 
septum in such a fashion that the distal limb of the loop is in contact with the 
dorsal wall of the lower part of the bladder rudiment and upper part of the 
succeeding narrow er urethral portion of the urogemtal sinus The contiguous 
epithelial walls fuse and then break down so that the definitive opening of 
the mesonephric duct is the junction of the low er end of the proximal limb of 
its loop with the dorsal wall of the urogemtal sinus a httle waj below the 
vesical rudiment The narrow part of the urogemtal sinus between this point 
and the vesical rudiment above forms the whole of the female urethra and the 
upper part of the prostatic urethra in the male 

This opening up and subsequent migration downwards of the lower end 
of the mesonephric duct has the additional result that part of the future 
trigone of the bladder and of the posterior wall of the urethra bejond that is 
of mesodermal origin 

The dilated upper part of the urogemtal sinus gives rise to the epithelial 
lining of the bladder The muscular and fascial layers of its wall are differ 
entiated from the surrounding mesoderm which dorsally belongs to the uro 
rectal septum and \entrallj to the primitive streak outgrowth already men 
tioned 


The allantois continuous with the cramal end of the vesical rudiment 
remains of small size and becomes a narrow duct embedded in the first few 
inches of the umbilical cord W ith the Jejqyihnmr^ jxf the jnfi» xveh'hee) 
part of the bodj wall the pointed upper extremity of the urogemtal sinus 
is drawn out as a narrow tube attached below to the apex of the bladder 
proper and abo\e to the umbilicus its lumen becomes obbterated except 
perhaps at the lower end where a minute passage maj persist The fibrous 
coni that results forms the urachus whose upper part is pulled out into an 
bladder* 1 thread b> natal growth of the bodj wall and descent of the 


* u At i and f ?, r a fe " > ears afterwards the apex of the emptv bladder 
relit nek Vreatlr UppCr b ° rder ° f the symplijsis pubis Bidwith the 
relat n c \ greater enlargement of the pelvic cavity that precedes puberty 

o^an ' Pt hCr t0 b6COme " hen em Pti an entirely pel™ 

Development o! urethra— The development of the urethra differs in the 
two sexes In the female the narrow intermediate part of the urogemtal smus 
bct»ccn the bladder and the deRmt.ve entrance of the mesonjptae ducts 
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gi\ es rise to the w hole of the urethra a few epithelial outgrowths from this 
passage form the para urethral tubules (of Skene) the homologue of the male 
prostate The urogenital sinus below this level opens out to form the vulval 
\estihule > bilateral outgrowths from the upper end of this segment form the 
v estibular glands (of Bartholin) 

In the male this lower part of the urogenital sinus persists as a further 
portion of the urethra The intermediate part that receives the mesonephric 
ducts here becoming the ejaculatory ducts forms the prostatic and mem 
branous parts of the urethra The prostate dev elops from a number of tubular 
outgrowths on each side above and below the entrance of the ejaculatory ducts 
The prostatic utricle arises from the lower ends of the fused paramesonephne 
(Mullerian) ducts that have come to end m the urogenital sinus between the 
mesonephric duct openings Bilateral outgrowths below the prostatic tubules 
form the bulbo urethral glands (of Cow'per) 

The cavernous part of the urethra arises from the lower part of the uro 
genital sinus this after the disappearance of the urogenital membrane has 
the form of a narrow groove bounded by bilateral urethral folds The groove 
extends forwards on to the undersurface of the primitive penis that has arisen 
bj the elongation of a rounded sw ellmg in front of the urogenital membrane 
the terminal part of the penis becomes demarcated by a slight constriction 
and forms the glans penis in which the urethral groove ends as a solid rod of 
cells embedded m its ventral surface The urethral folds fuse together from 
behind forwards so as to continue the urethral canal which is completed b} 
a groove in the rod of cells already mentioned that quickly closes over almost 
to the apex of the glans Incomplete fusion of the urethral folds or failure of 
the groov e on the glans to close results m hypospadias 

A cvhndrical ingrowth of ectodermal cells on the summit of the glans 
surrounds the orifice of the urethra and by a breaking down of the central 
cells of this ingrowth a deepening groove comes to separate the prepuce from 
the glans This groove is alwavs incomplete ventrally where the frenulum 
therefore remains , anv partial failure elsewhere of the ectodermal breakdown 
leaves an abnormal adhesion of the prepuce to the surface of the glans 

VESICAL AGENESIS 

Onlv a few instances of complete absence of the bladder have ever been 
reported The condition is usually accompanied by other congenital anomalies 
incompatible with life The ureters terminate in an unusual position such as 
the vagina or uietlira Zn the rare event of the bladder being the onljr organ 
affeeteef the ureters could be transplanted info the pefvio coibn 

HYPOPLASIA OR DWARF BLADDER 

This anomaly in which the bladder is represented by a small pocket about 
tlie size of a bean is also a great rarity and is accompanied by other deformities 
A few cases have been observed and reported but like vesical agenesis its 
interest is large!} academic 


REDUPLICATION 

True double bladder is uncommon though its incidence has been confused 
b\ failing to differentiate such deformities as diverticulum or patent urachus 
from an actual reduplication Meredith Campbell (1937) describes a complete 
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and incomplete variety In the former, two separate bladders are present and 
there ma\ be tw o pemses and urethra Reduplication of the rectum Fallopian 
tubes uterus and \agma has been found associated with this type In the 
incomplete variety the bladder may be divided into an upper or cephalic 
compartment and a lower or caudal compartment by a partial transverse 
septum or into a right and left compartment by a sagittal septum I he chiet 
clinical interest of an incomplete reduplication is the possibility of mistaking 
the malformation for a diverticulum The latter is usually associated with an 
obstruction to the bladder outlet and its musculature is incomplete 


TRIGONAL FOLDS 

\ xalve like obstruction to the vesical outlet may be formed by a fold of 
redundant mucosa traversing the trigone about midway between the mter- 
uretcric bar and the outlet The {etiology of this unusual anomaly is not known 
Symptoms and changes in the upper urinary tract similar to those arising from 
any obstruction at the v esical outlet may occur The diagnosis is made by 
cystoscopy and treatment consists in excising the fold 


CONGENITAL DIVERTICULA 

Div crticula occurring in the absence of infravesical obstruction and of 
true congenital origin are not common Close (1933) gives the following 
{etiological classifications of the congenital \aneties (a) Retention in foetus 
due to temporary occlusion of the urethral mucosa (&) A superabundance 
of embryonic tissue in the bladder wall (c) The formation of an excess of 
epithelial tissue at the fusing edges of the Wolffian and allantoic elements of 
the bladder and a temporary failure of epitheliahzation between the two 
(d) Supernumerary ureteric buds (c) Patent urachus, the probable origin of all 
caves found at the \ erte\ 

Congenital di\ crticula are found near the posterior angles of the trigone 
w hr re longitudinal muscle fibres are absent or m the \ ertex The w alls, always 
contain muscle fibres Although, as stated, true congenital diverticula are 
not common, the incidence of diverticula in children is by no means rare This 
is due to infrav esical obstruction occurring m the form of contracted bladder 
neck and valves of the posterior urethra, conditions which are themselves of 
congenital origin (see Chap XXII on Vesical Diverticulum) 


EXSTROPHY OF THE BLADDER (ECTOPIA VESICLE) 

In this condition there is an abscnco of the lower abdominal and anterior 
visinl walls In consequence the posterior wall of the bladder is everted, 
its mucous mi mbranc exposed and urine is freely discharged externally from 
tin urctc nc orifices (Fig 138) 

Lxstrophy may be complete or incomplete In the complete variety, 
winch is the* more common, the entire posterior wall of the bladder protrudes 
The nm-H is irregular, fitrv red bleeds easily, nnd is tender to touch The 
lowir pirt of the nms.s which corresponds to the trigone and is partlv hidden, 
is smooth Th< mucocutaneous margins are well defined and scan ed The 
hlinrp walls of the hcniml nng can lie felt on reducing the extruded bladder. 
Ihc umbilicus is u«unllv located somewhat lower than normal nnd may even 
be obliterated by starring at the upper margin * 
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There is a separation of the pubic bones sometimes for several inches, 
and genital anomalies are always present The penis is represented by a 
rudimentary stump, split or grooved above with a wide open epispidiac 
urethra The urethral sphincters are incomplete and on the floor of the 
posterior urethra the verumontanum and the lateral walls of the prostatic 
urethra may be recognized The scrotum is smaller than normal often cleft 



Exstrophy of the bladder in a female cl ild aged 5 years 
Catheters have been inserted in the mouths of f) e ureters which 
had been transplanted to the pelvic colon nine months prew 
ously (I) shows commencing metaplasia of the mucous 
membrane (2) Indicates the \ogmal orifice (Mr Matthew 
V/hiUs case ) 

and generally cryptorchidism exists In the female the clitoris is cleft and the 
labia minora are separated anteriorly, exposing the vagina Other anomalies 
such as spina bifida, cleft palate or hare hp as well as malformations of the 
upper urinary tract frequently accompany the exstrophy 

In the less common incomplete variety the defect m the abdominal wall 
is relatively slight and the protrusion of the bladder is meagre The pubes 
are united and the gemtaba normal 

Symptoms — Exstrophy of the bladder is one of the most distressing con 
genital afflictions As the deformity is computed to arise once in every 40 000 
to 50 000 births there must be approximately a dozen fresh occurrences in 

IQA 
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Great Britain each year The sex ratio is about eight males to one female 
The v ictnns liv e a miserable existence their clothing being constantly saturated 
with unne The exposed bladder is painfully irritated by friction and the sur 
rounding skin excoriated c 

As might be expected from the exposed position of the ureteric ounces 
the incidence of ascending renal infection is high It is said that half the 
sufferers are dead from this cause by the tenth year With careful attention 
however patients may reach adult life and Grey Turner (1929) records the 
historj of a man of 41 years who had been working regularly about the mines 
from the age of 15 years At 2 1 he had submitted to nine plastic operations the 
only result of which was to cover the upper part of the bladder by a skin flap 
Treatment — Alany operations have been devised for \esical exstrophy 
Plastic procedures having as their object the closure of the defect in the 
bladder and abdominal walls w ere at one time employed Multiple operations 
taxing the ingenuity and perseverance of the surgeon and the fortitude of the 
patient general!} resulted in nothing more than a partial covering of the defect 
Even if a complete closure were obtained the urinary incontinence remained 
The futility of these plastic operations and the excellent results which can follow 
a successful deviation of the urme by transplanting the ureters into the pelvic 
colon have made this latter procedure the now almost universally accepted 
method of dealing with ectopia of the bladder It is advisable to carry out 
the operation before dilatation of the ureters becomes established and the 
kidneys permanently impaired as a result of ascending infection Grey Turner 
(1929) is of the opinion that the age of election for operation is between 5 and 
7 } ears for under that age the pelvis is small and the parts are difficult of access 
The repair of the local deformity may be a very difficult problem It is 
not essential to carry out this step but its accomplishment will add to the 
comfort of the patient A complete metaplasia of the mucous membrane into 
skin lias been observed after the urine has been deviated the change occurring 
over a period of several years The mucous membrane only may be excised 
or the whole thickness of the bladder wall can be removed The dissection 
of the bladder mucous membrane from its bed gives rise to very marked 
h'emorrhage which has to be controlled by suture After removal of the 
mucous membrane an attempt may be made to draw together the two edges 
of the w ound but if this is not possible packing is inserted and the unclosed 
wound is allowed to granulate To remove the whole thickness of the bladder 
an encircling incision is made and it is excised in one piece A deep hole leading 
into the pelvic cellular tissues results This is covered over as much as possible 
i i?' ,n ^ to 3 et her the widely separated recti muscles It is particularly 
uitlicult to carrj out this step in the region of the pubis and it may thus not 
ic possible to obliterate the cavity In that event it must be allowed to 
granulate 

„ r inranipUyi anetj of exstrophy it may bepossible to close the anterior 
BithoiitUdue difficulty e "° t '"’ Pat ' ent a m ° re ° r le5s norm “' a PP™ rance 
,, ’,7,'!° P erlod °f infant, life before operation the exposed bladder 

dott «n?mS JS”:a™me 10n ^ keep,ng “ co ' ered ' vlt, ‘ 

SUBSYMPHYSEAL VESICAL EXSTROPHY 

This condition can be considered as a first degree vesical exstrophy and 
has a similar embrj clog, cal ad.ology The deform, tj ,s characterS by a 
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large funnel-shaped patulous bladder outlet readilj admitting one or e^en 
two fingers The neck of the bladder antenorlj and the ventral wall of the 
urethra arc absent There is a separation of the pubic bones, a wide separation 
of the labia and a bifid clitoris with atrophj of these structures (Fig 139) 



Fig 139 

Sub’ymphj seal \ esical exstrophv m a woman 31 j pars of 
ape ?> ote the patulous bladder neck and the trarvav erse slit 
like appears nee of the external meatus. (A plastic procedure 
was reported to ha\e been attempted during infancy ) 

Lesser grades of the deformifcj show proportional mmor changes, and it is 
thus customary to recognize three degrees of this female epispadiac anomaly, 
namelv , chtonc, subsymphj seal and complete 

Owing to the accompany mg defects in the sphincter muscles, incontinence, 
either partial or complete, results The bladder may be capable of holding 
urme in the Tecumbent position and in consequence, during infancy and 
19B 
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childhood the lack of control over micturition is sometimes mistakenly 
attributed to a nervous cause ...... . 

Treatment — There are three different operative methods that can be 
employed to control the incontinence TT . , r /ino ~. 

A reefing procedure has been successfully used by Hugh \oung (19-6) 
The bladder and roof of the urethra are laid open after dividing the symphysis 
The muscle at the vesical neck is then trimmed aw ay and snugly sutured ov er 
a thin probe The bladder is closed up to a cystostomy drainage tube and the 
pubis united by silver wire Se\cral writers have reported successes by this 
method the reefing of the urethra being obtained in some instances without 
symphysiotomy . , , , 

The second method aims at controlling the incontinence by transplanting 
an adjacent muscle round the urethra Deeming (1928) used the gracilis 



Fio 140 

Intravenous pyelogram (15 minute film) taken two and a 
half years after transplanting the ureters of the patient 
illustrated in Fig 139 

muscle drawing it through a subcutaneous channel into the vagina The 
muscle was carried beneath the urethra WTapped around it and sutured back 
on itself Miller (1932) chose the rectus fascia and pyramidalis muscles and 
brought down strips anterior to the symphysis These were encircled around 
the urethra and united below it 

T - r ffm pla l ltatl0 ^ ° f the ureters ,nto the bo " el » the third operative method 
lig (140) It is indicated when control of the incontinence cannot be obtained 
by plastic procedures 


URACHAL FISTULAS 


^Etiology Urinary fistulas at the umbilicus are sometimes described as 
arising from non obliteration of the urachus R C Regg (1927) in an exhaustive 
review of the subject has shown this idea to be false in the majority of cases 
of congenital type and to be without foundation in all examples of acquired 
urinary fistula at the umbilicus The urachus owes nothing of its origin to 
the allantois, but, like the bladder is derived from the v entral cloaca , in 
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point of fact, the urachus is merely the modified superior extremity of the 
bladder which, in foetal life, reaches to the umbilicus As development pro 
ceeds this superior extremity becomes narrowed and tubular, ultimately forming 
the urachus Immediately following birth the bladder begins to descend 
tow ards the pelvis carrying w ith it the urachus The latter drags the obliter 
ated ends of the umbilical arteries with it and pulls the fibrous tissues of the 
umbilical scar into a long strand of cord like tissue In the adult the urachus 
is rarely more than 5 cm in length and its upper extremity is actually 1 1 or 
12 cm below the umbilicus to which it is connected by a single cord of fibrous 
tissue or by a series of strands which unite at their upper ends The lowest 
centimetre of the urachus runs an intramural course in the bladder wall just 
below the apex, while the rest of the tube lies betw een the transversals fascia 
and the peritoneum A central canal is present throughout the length of the 
urachus and generally communicates w ith the cavity ot the bladder although 
frequently it terminates blindly just external to the vesical mucosa This 
central canal has a diameter of only 1 mm and is further encroached upon by 
proliferated and shed epithelial cells and debris 

Types ot anomalies — Begg considers that the commonest type of con 
genital fistula at the umbilicus occurs when the upper part of the "ventral 
cloaca fails to narrow to form the urachus At birth the true bladder reaches 
the umbilicus, there is no urachus and a copious flow of urine is apparent as 
soon as the cord separates , the condition is really a vesico umbilical fistula 
and not a uracho umbilical one A cure is easily effected by closing the 
opening and m some cases by also removing an existing obstruction such as 
a phimosis or a congenital vesical neck obstruction The fistula may reopen 
m later life from back pressure caused by an enlarged prostate or a urethral 
stricture 

A second but less common type of congenital fistula may occur when there 
has been retarded closure of the ventral cloaca to form the urachus Here 
the bladder has descended from the umbilicus but the imperfectly formed 
urachus is still attached to it Through the small central canal of the urachus 
urine escapes drop by drop or intermittently On account of the lack of free 
egress the canal becomes dilated and septic infection with deep inflammation 
is apt to supervene 

Acquired urinary fistulae at the umbilicus are of two types, neither of 
which is due to a permeable urachus in the true sense In the first type as 
a result of maldevelopment no urachus has been formed, and the bladder 
apex is at the umbilicus In the second and commoner type the bladder has 
descended and urine escapes from the dilated terminal centimetre of the 
urachal canal or through the w eak point at the junction of the urachus w ith 
the bladder The urine creeps up in the confined space bounded by trans- 
versahs fascia in front the peritoneum behind and the obliterated hypogastric 
arteries on either side The effusion is thus conducted to the umbilicus and 
bursts through the weak point in its lowermost quadrant Retention and 
dilatation w ithin the compartment will give rise to cyst formation A true 
urachal cyst is, however, formed by degeneration of epithelial cells in the 
urachus 

\n acquired urinary fistula at the umbilicus is thus never due to a patent 
or persistent urachus 

Diagnosis — The diagnosis is evident when urinary discharge occurs from 
the umbilical area It is important as Begg emphasizes to ascertain the follow 
ing points (1) “ Does the apex of the bladder itself reach to the umbilicus 
and, if so, is the upper segment narrowed in the form of a canal, representing 
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a partially formed urachus t (2) Does the urine escape from a normally placed 
bladder reaching the umbilicus by a fistulous track between the peritoneum 
and trans\ ersahs fascia 1 

These questions mil be answered by a cystoscopy and X raj studies after 
injection of radio opaque fluid into the fistula and bladder Ever} case must 
also be investigated for a possible source of obstruction In children phimosis 
or congenital vesical neck obstruction may be present w hilst m adults stricture 
and prostatic hypertrophy are the most likely sources of obstruction 

The so called urachal cyst is manifested by a suprapubic sucllin 0 As the 
swelling is behind the abdominal musculature enlargement tends to be chiefly 
intra abdominal and may produce symptoms of intestinal pressure The 
differential diagnosis may be difficult particularly if infection has occurred 
Conditions that may be simulated are distended bladder o\ arian cyst tuber 
culous peritonitis and abscess of the appendix 

Treatment — Although in cases of congenital fistula early operation is 
advisable because of the danger of infection jt is generally considered that 
operation should not be performed until the child is a y ear old If an obstmc 
tion is present and removed the fistula may heal spontaneously or it tnay be 
closed by suture If this procedure fails the bladder should be dissected from 
the umbilicus its upper narrow part removed and the bladder sutured or 
alternatively drained and then allowed to close When a fistulous tract is 
present between a normally placed bladder and the umbilicus it should be 
dissected out and the bladder apex freed and repaired Care must be taken 
to protect the peritoneal cavity from infection Tins operation is not without 
danger 

Arthur Jacobs 
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CHAPTER WII 

DIVERTICULUM— CYSTOCELE— PROLAPSE 

DIVERTICULUM 

D EFINITION — A diverticulum is a pouch like protrusion of the bladder 
"all forming a cavity which communicates with the lumen of the 
mscus It is to be distinguished from cellules or false diverticula 
winch arc merely shallow depressions of the epithelial lining of the bladder 
protruding outwards between hypertrophied muscle fibres 

Structure — The wall of a true di\erticulum is composed of a mucosal 
lining continuous w ith that of the bladder and of fibrous tissue the thickness 
of which varies according to the degree of infection within the sac Muscle 
fibres are nearly always present They are not found in definite layers as in 
the bladder wall but m bands interwoven with connective tissue Muscle 
fibres may also be arranged round the opening of the diverticulum in such a 
manner as to simulate a sphincter and the opening can then be seen on cysto 
scopy to dilate and contract 

The majority of large diverticula are single but as many as a dozen may 
be encountered in the one patient The size varies from that of a hazel nut 
to a sac larger than the bladder itself In some instances the sac is multi 
locular The largest diverticulum I have removed had a capacity of one and 
a half times that of the bladder and occurred in a boy aged 10 years with 
a vesical neck contracture The opening into a diverticulum may be large 
enough to admit the index finger or just sufficiently wade to allow a uretenc 
catheter to be inserted through it 

The most common location of diverticula is just above the uretenc orifices 
Occasionally they are found on the lateral and posterior walls and rarely on 
the fundus and in the urachal area 

^Etiology — There is a difference of opinion regarding the mode of ongin 
of vesical diverticula Some investigators consider that all are congenital in 
origin and result from a defective development of muscle fibres That the 
condition occurs in children and has been found in the feetus lends weight to 
tins theory Others believe that all are acquired and are the result of increased 
intravesical pressure from obstruction at the bladder neck or urethra tins 
causing herniation at weak points in the bladder musculature In support 
of tins theory it is pointed out that div erticula arc rarely fi-und in the absence 
of obstruction even m children It seems likely that there is a congenital 
predisposition to diverticula formation and that when backpressure from 
concomitant obstruction makes itself felt diverticula develop at congenitally 
w eak points The most common obstructn e lesions predisposing to diverticula 
are prostatic hypertrophy urethral stricture and fibrosis of the vesical outlet 
In infancy a pin point unnary meatus and congenital valv es of the posterior 
urethra may exert a similar influence though congenital v alves more commonly 
cause dilatation m the upper unnary tract 

Complications — The complications most frequently encountered are mlec 
tion calculi and tumours Infection of a diverticulum is usually associated 
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a partially formed urachus * (2) Does the urine escape from a normally placed 
bladder reaching the umbilicus by a fistulous track between the peritoneum 
and transv ersalis fascia * 

These questions will be answered by a cystoscopy and X ray studies after 
injection of radio opaque fluid into the fistula and bladder Every case must 
also be investigated for a possible source of obstruction In children phimosis 
or congenital \ esical neck obstruction may be present whilst in adults stricture 
and prostatic hypertrophy are the most likely sources of obstruction 

The so called 'urachal cyst is manifested by a suprapubic swelling As the 
swelling is behind the abdominal musculature enlargement tends to be chiefly 
mtra abdominal and may produce symptoms of intestinal pressuie The 
differential diagnosis may be difficult particularly if infection has occurred 
Conditions that may be simulated are distended bladder ovarian cyst tuber 
culous peritonitis and abscess of the appendix 

Treatment — Although in cases of congenital fistula early operation is 
advisable because of the danger of infection it is generally considered that 
operation should not be performed until the child is a year old If an obstruc 
tion is present and removed the fistula may heal spontaneously or it may be 
closed by suture If this procedure fails the bladder should be dissected from 
the umbilicus its upper narrow part removed and the bladder sutured or 
alternatively drained and then allowed to close When a fistulous tract is 
present between a normally placed bladder and the umbilicus it should be 
dissected out and the bladder apex freed and repaired Care must be taken 
to protect the peritoneal cavity from infection This operation is not without 
danger 

Arthur Jacobs 
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CHAPTER XXII 

DIVERTICULUM— CYSTOCELE— PROLAPSE 


DIVERTICULUM 

D EFINITION — A diverticulum is a pouch like protrusion of the bladder 
wall forming a cavitj which communicates with the lumen of the 
viscus It is to be distinguished from cellules or false diverticula 
which are merely shallow depressions of the epithelial lining of the bladder 
protruding outwards between hypertrophied muscle fibres 

Structure — The wall of a true diverticulum is composed of a mucosal 
lining continuous with that of the bladder and of fibrous tissue the thickness 
of which varies according to the degree of infection within the sac Musole 
fibres are nearly always present They are not found in definite layers as in 
the bladder wall but m bands interwoven with connective tissue Muscle 
fibres may also be arranged round the opening of the diverticulum in such a 
manner as to simulate a sphincter and the opening can then be seen on oysto 
scorn to dilate and contract 

The majority of large diverticula are single but as many as a dozen may 
be encountered in the one patient The size vanes from that of a hazel nut 
to a sac larger than the bladder itself In some instances the sac is multi 
locular The largest diverticulum I ha\e removed had a capacity of one and 
a half times that of the bladder and occurred in a boy aged tO years with 
a \esical neck contracture The opening into a diverticulum may be large 
enough to admit the index finger or just sufficiently wide to allow a ureteric 
catheter to be inserted through it 

The most common location of diverticula is just abm e the uretenc orifices 
Occasionally they are found on the lateral and posterior w alls and rarely on 
the fundus and in the urachal area 

/Etiology — There is a difference of opinion regarding the mode of origin 
of vesical diverticula Some investigators consider that all are congenital in 
origin and result from a defective development of muscle fibres That the 
condition occurs in children and has been found in the feetus lends weight to 
this theory Others beheve that all are acquired and are the result of increased 
intravesical pressure from obstruction at the bladder neck or urethra this 
causing herniation at weak points m the bladder musculature In support 
of this theory it is pointed out that diverticula are rarely fimnd in the absence 
of obstruction e\ en in childien It seems likely that there is a congenital 
predisposition to diverticula formation and that w hen back pressure from 
concomitant obstruction makes itself felt diverticula develop at congenitally 
weak points The most common obstructive lesions predisposing to diverticula 
are prostatic hypertrophy urethral stricture and fibrosis of the vesical outlet 
In infancy a pin point urinary meatus and congenital vah es of the posterior 
urethra may exert a similar influence though congenital \ ah cs more commonly 
cause dilatation in the upper urinary tract 

Complications— The complications most frequently encountered are mfec 
tion calculi and tumours Infection of a diverticulum is usually associated 
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with a cystitis As the sac is often incapable of emptying itself owing to its 
few muscle fibres and its narrow outlet the consequent stasis is conducive to 
extension of the infection from the bladder If the orifice is very small and 
stagnation within the diverticulum marked the content may become grossly 
purulent The thin walls become involved in the inflammatory process and 
the infection is liable to spread to adjacent structures with consequent adhesions 
to the rectum or wall of the pelvis Perivesical suppuration may supervene, 
and cases ha\ e been recorded of rupture having occurred 

Calculi are commonly associated with diverticula owing to the stasis and 
infection The calculi may be in the diverticulum in the bladder or m both 
or a dumb bell stone may lie partly in the bladder and partly m the 
diverticulum 

The presence of a growth withm the diverticulum is said to be rather rare 
I hav e seen four cases one in a female complicated by a papillary carcinoma 
Part of the growth m each instance could 
be observed at cystoscopy projecting 
through the opening into the bladder 
Symptoms — There are no symptoms 
pathognomonic of a bladder diverticulum 
The majority of patients are past middle 
life and the symptoms complained of are 
those incidental to the urethral or bladder 
neck obstruction which is coincidentally 
present or symptoms of cystitis may 
dominate the picture Thus frequency of 
micturition urgency and vesical tenesmus 
with pyuria result from the cystitis and 
difficulty in emptying the bladder or 
retention from the obstruction If two 
successive micturitions are required to 
empty the bladder and if the first specimen 
voided is clear and the second purulent 
a diverticulum is to be suspected 

Diagnosis — As there are no classical 
symptoms to indicate the presence of a 
diverticulum diagnosis is dependent on objective methods which consist 
of cy stoscopy and X ray A cystosconic examination reveals the opening nf 
a diverticulum (Fig 141) It will give no indication of the size of the sac 
the larger of w Inch frequently have small openings The depth may sometimes 
he estimated by inserting a ureteric catheter into the opening In addition 
to the cystoscopv giving information about the position and number of the 
diverticula it will reveal the presence of calculi and tumour and the type of 
bladder neck obstruction that is present 

The size of the diverticulum is best determined by a cystogram After 
SIS* > exposure of the bladder the latter is emptied by catheter 
n 'V th a 5 per cent 8olutlon of sodmm lodld * An exposure 

°? back ( F 'gs H2 143 and 144) and a second 
, ' « n d n ,W SK C l45 ) rhe °P a 1 ue medium is now allowed 

I bHlms l iu , e fP^«re is made after filling the bladder with air 
i! ert ru la 1 reveal the number position and size of the 

diverticula (Jig 146) In the contrast film a light shadow is seen corrc 
spending to the Mulder and one or more dark areas to the diverticula in 
winch the opaque fluid has leen retained This last film made after the 
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Cjatoseopc draw ng of tie opening of 8 
largo ancculus into the bladder (Mr S 0 
MacDonald s cast ) 




\ntero posterior view of a cystogram showing a Cystogram of the same case illustrated in Fig H" The 
dive ft ic tl im of Approximately the anme s an exposure was made with the patient I ring partly on his 

the bladder Note the n irrow neck between the side and the diverticulum 13 completely outlined It is 

two cavities aeen to communicate with the bladder by a wide neck 


SOI 
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bladder has been emptied of the opaque medium and filled with air, is of 
considerable importance as it shows whether stasis is present and may thus 
indicate whether or not the diverticulum should be removed 

Treatment — The mere presence of a diverticulum is not by itself an indica- 
tion for its remo\ al Dilatation of a coincident urethral stricture or removal 
of a \ esical neck obstruction whether that be of congenital origin or due to 
an enlarged prostate will often suffice to relieve sy mptoms and clear up urinary 
infection Diverticula that empty will thus frequently require no special 
operative intervention aftei the causative obstruction has been removed 
If however one or more infected di\cTticu)a nre present with a small outlet 

and consequent stasis div crticu 
lcctomy is usually indicated 
{1 ig 147) Calculi either in 
the diverticulum (lig 148) or 
m the bladder generally indi 
cate operation as does also the 
presence of tumour (big 14*)) 
It should be emphasized that 
remov al of the div crtictiluin and 
neglect of the accompanying 
bladder neck obstruction may 
result in a persistent suprapubic 
fistula In a case of mine with 
a small fibrous prostate winch 
was not dealt with at the time 
of the diverticutectomv there 
was a peisistcnt suprapubic 
urinary leal age until a trails 
urethral resection was carried 
out 

It is generally agreed that 
when operative intervention is 
called for the procedure winch 
gives the most satisfactory result 
is a complete excision of the 
sac 1 he bladder is exposed by the extrapentoneal suprapubic route and 
opened alter the peritoneum has been stripped bad The diverticulum is 
packed with strips of gauze The extravcsical aspect of tile bladder is now 
Jreea and the semi solid tumour like mass consisting of the diverticulum 
hlled with gauze is identified and dissected free It is then severed from its 
attachment to the bladder The opemng thus left is closed m two layers if 
snnrannhi^t'u 11 " t ^ le , walls ln t ' ie process The bladder is closed up to a 
b ‘f * “ be T hlch “ delivered from the lower end of the abdominal 
lodged the sac ' * & drain irom l,le extravcsical space which previously 

lectomrcanoTt hVls'.rf ” “diverticulum (Fig 150) so that a diverticu 

re ImplUTdmto th^bSS ° Ut d, ' ,dmS ““ nroter the ktter must be 

-17 T1 " , , , "l r r ra,ral met h°d of diverticulectomy so well described by Hugh 
Jsnecfal' v “> treatkg small multiple divjrtmufa 

of P a u etion tub? bv Ih Y adlKren ‘' to tllB “ d J a0Bnt tlss “= s % means 
ol a suction tube by the application of clamps or by pressure from a finder 

passed extravcsically the sac ,s delivered into the bladder A cVoulTr meisfon 
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Contrast cystogram 11 st rat ng two small d ert cula 
These ha e reta ned the rad o opaque aolut on after 
the bladder has been empt ed of it and d stended 
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IS then made around the opening through the mucosa and submucosa and by 
blunt dissection the mucous membrane submucosa and if possible a layer 
of the fibrous nail of the sac are gradually separated freed and excised Care 
is taken not to enter the peritoneum which may be found with contained mtes 
tines w ithin the everted sac \ essels w hich are encountered during the separa 
tion are clamped and ligated The onfice in the bladder is closed with contmu 
ous catgut suture tied mtravesically The site of the diverticulum is drained 
extrav esically after mobilizing the lateral wall of the bladder For adherent 
diverticula particularly the deep retrotngonal variety enucleation of the sac 
can be accomplished without eversion An incision is made around the orifice 
through the mucosa which is caught up with forceps With one index finger 
insidc° the diverticulum and the other outside the lining is gradually drawn 
out by blunt dissection 

When the ureter opens within the diverticulum a special technique is 
employ ed to preserv e its continuity As the sac is freed the ureter can usually 
be rccomuzed joining it from behind W hen located a flap of mucous membrane 
is formed by knife and scissors so as to include the ureteric orifice W hen the 
closure is made care is taken to carry this out in such a w ay that the ureteric 
orifice is back within the bladder a Y shaped form of suture being adopted 
if necessarv 


HERNIA OF THE BLADDER (CYSTOCELE) 


A protrusion through a hernial opening of a portion of the bladder is a 
comparatively rare occurrence An accidental injury to the bladder in the 
course of performing a radical operation for hernia is often the first indica 
tion of the condition Wakeloy (1930) found 29 instances of hernia of the 
bladder in 2 500 collected cases of inguinal hernia (1 1G per cent ) and 11 cases 
in 19G of femoral hernia (5 6 per cent ) 

^Etiology — Any factor tending to increase bladder volume will predispose 
to cystocele In the adult the bladder does not come into contact with the 
hcmial orifices unless it is distended Accordingly a stricture or an enlarged 
prostate particularly when associated with a flaccid abdominal wall will 
favour flic formation of a bladder hernia 

I at m front of the bladder may as a result of traction cause it to pass 
through one of the hernial orifices and m the presence of very abundant pre 
v csical fat the bladder may slip into one of the hernial openings the peritoneum 
in these circumstances being less adherent 

Some apparent hemisj of the paraperitoneal v anety are probably the result 
ol traction made on the bladder when isolating the neck of the sac Traction 
exertt (1 bv an old standing inguinal hernia may also be responsible for this 
vnrutv 1 


The frequent operations performed for hernia on children have shown that 
the condition is bv no means a rarity with them A tight prepuce and a pm 
point nuntvis are the mo t likely predisposing factors 

Anatomical varieties— Hernia of the bladder is almost invariably inguinal 
l Z 1 , °Y S, y t ls possible for a protrusion of the bladder to be 
n oemted with permeal obturator or sciatic hernia* Inguinal hernia of the 
blade er is most triquent in men and is more often associated with the direct 
inthrft male 1%pe * cinoral l,ern,a of the bladder occurs almost exclusiv ely 

to the^ntonui^ ' nnct,es of b,addcr hernia depending on their relationship 
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(n) P\iupFnrro\FU( — Tins is the most common form and ma\ be direct 
or indirect {tig 1 »J {1)) In Wnkcltv s series of cases it occurrc 1 twenty five 
tinus out of a total of fort\ The extrapentonoal portion of the bladder is 
involved and lies on the inner hide of the hernial sic The serous coat of tho 
superior surfico of the Mulder forms the inner wall of the sae and at operation 
the adherent MuUltr coverts! by a thick laver of fat is casi!\ recognized in 
this position 

(b) 1- vrnvrmrnm \h — In this variety winch is the least common there 
l> no peritoneal «ac the hernia being solely composed of the anterior or 
lateral extrapt ntoneal surface of the bladder (I ig lot (2)) In consequence 
the bladder tuav at ojieration lie mi taken for the sac and inadvertently 
o|iened 

(r) IxTJitl HiiTONF vi — The intra peritoneal portion if the bladder lies 
withm a cunplete hernial sac (1 ig 1 • I ( 1)) The hernia is mvanabU inguinal 
in tv pc and i liters the eanal external to the deep epigastric artery It is usually 
large and the sac timv contain small and large intestine in addition to the 
bladder Hakclev who records an incidence of fourteen out of his forty eases 


1 2 3 



states that the uterus ovarv and lallopian tube have been found amongst 
the hernial contents as have also the prostate and ureters 

Symptoms and diagnosis — The majority of bladder bernue are discocered 
ocndcntalh at horniotomv operations having previously produced no symp 
toms pointing to involvement of the bladder 1 rcqucncy and dysuria may be 
complained of but these svmptoms are generally due to a coincident prostatic 
obstruction or a urethral stricture It is of significance if the patient tells of 
an increase in tho size of the hernial swelling when the bladder is full and that 
onlv after pressure of the hand on the rupture during micturition docs the 
bladder feel properly emptied 

Suspicion of a blad ler hernia can be confirmed by cystoscopy and cysto 
graphv At ejstoscopi it may be possible to observe the opening into the 
bernml protrusion and a evstogram will reveal a diverticulum like projection 
passing through one of the hernial orifices 

Treatment — In a case of hernia know n to inv olve the bladder operation 
would be indicated if the hemn were irreducible or if incarceration occurred 
As a general rule however the bladder hernia is only discovered at an operation 
for inguinal or femoral henna When the paraperitoneal type is encountered 
it can gencrallv be separated by gauze dissection from the peritoneal sac and 
pushed inwards to the abdomen The sac is then mobilized and hgated high 
20 
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up A pur«e string suture can be inserted through the floor of the inguinal 
canal toprev ent a recurrence of the bladder protrusion In the ev ent of it being 
impo sible to separate the bladder from the sac on account of the large area of 
the bladder Mali covered by it excision around the attachment on the inner 
*idc should be carried out A low ligation of the sac may then be necessary 
In the extra peritoneal and intrapentoneal -varieties reduction causes no 
difficultv The radical cure of the inguinal or femoral hernia is carried out 

after the bladder has been dealt with 

If the bladder is mad\ ertentlv opened during operation and the operator 
is aware of the accident the opening should be closed by a double layer of 
catgut sutures and after the operation has been completed drainage of the 
bladder In an indwelling urethral catheter should be established and main 
tamed for several days Careful watch should be kept for any sign of 
perivesical inflammation the advent of which will call for a suprapubic 
extrapentoneal exposure in order to establish drainage of the perivesical 


The bladder mav be injured at operation and the accident not recognized 
The prognosis in this circumstance is much more serious and a fatal terminx 
tion tnay result particularly if the consequent extravasation of urine is 
intrapentoneal It is then necessary to open the abdomen close the rent 
in the bladder and establish suprapubic drainage The latter procedure, 
combined with drainage of the extravasated urine through an incision in 
the groin or inguinal region will suffice when dealing with an extrapentoneal 
mjurv 


PROLAPSE OF THE BLADDER (URETHRAL CYSTOCELE) 

This is a rare condition occurring only in females and is characterized 
bv ft variable degree of eversion of the bladder through the urethral meatus 
The prolapse mav he complete and the entire bladder inverted through the 
urethra or as is more frequent it may be incomplete and an area of mucous 
membrane onlv is prolapsed through the urethra 

The atiolog\ is obscure but the condition is associated with straining 
to urinate or defecate Dysentery prolonged labour and violent coughing 
or wicizing are possible direct causes ■'''A history of urinary incontinence 
prior to tlu apjicarancc of the prolapse would suggest a congenital relaxation 
of tin vcMinl outlet and urethra as a predisposing cause Prolonged crying 
nnd whooping cough are likely exciting causes in female children 

lho proDpsed mass appears between the labia and above the mtroitus 
as a ml soft vascular swelling which increases in size with straining anil can 
li compressed and generally reduced It may he possible to recognize the 
untiru urinarv efflux 

A prol ip«e of the bladder lias to be differentiated from a urethral prolapse 
from tnc protrusion of a ureterocele from a vesical or urethral tumour or 
jKilvp prop i ting through the meatus anil from a urethral caruncle A urethral 
prolnj^i is mnal Ur in me easier to reduce anil has a central opening A 
un terms le ran al*o Ik* tasil\ replaced and thereafter can be readily recognized 
on evstoscoju examination lhcre should be no difilcultv in differentiating 
a proiaj < from a canincli polv p or tumour 

Treatment It mav be xtiflicicnt to reduce the prolapsed bladder and hold 
it tn t»mi< !i\ a p< ritual bandagi If the reduction is not successfullv main 
tamed it is neee-sarv to xuturc tin bladder to the fascia of the anterior wall 
Hus will necessitate a nuprnpul ic exposure and mobilization of the anterior 
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bladder uni! down to the urethra The bladder is then pulled well up and 
sutured to the anterior abdominal wall and subpubic fascia If a previous 
unnnrj incontinence 1ms existed a reconstruction of the bladder outlet may 
be required. 

Arthtr Jacobs 
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CHAPTER XXIII 

INJURIES OF THE BLADDER 


INTRAPERITONEAL RUPTURE 

7T^TIOLOGY — ( 1 ) Trauma — Injuries known to be responsible are those 
/H w hich raise mtra abdominal pressure such as blows, crushes and 
^'■pogsibk blast effect Excessive muscular exertion, as in forced 
respiratory efforts lifting heavy weights and child birth may be added 

(ul Over* distension — This, probably, is not causative in the absence ot 
other agencies Although Bartels (1878) found 35 per cent of these ruptures 
took place during alcoholic intoxication, and Lipou and Vogel (1942) also called 
attention to the incidence, trauma in such eases w ould be difficult to exclude 
Bladders paralysed from cord disease or injury are known to rupture, but here 
trophic or other factors may alter natural resilience 

(m) Pathological predispositions — Cystitis, especially tuberculous, 
ulcers and neoplasms provide examples I have had two personal cases of 
“ spontaneous rupture of sacculated bladders chronically obstructed by the 
middle lobe of the prostate Suture and suprapubic drainage was performed 
as a first aid measure in either case, and both, later, were found suitable for 
endoscopic resection The retroverted grav id uterus u as responsible in early 
pregnancy in cases reported by Martin (1909) and Chisholm and Ferguson 
(1939) I have seen one case of spontaneous rupture during the period of 
rigors in a male subject undergoing malarial therapy for G P I Here autopsy 
show cd no cause other than cy stitis Dixon and Strohl (1936) reported a similar 
case from the Mayo Clinic 

Pathology — Usually all the coats, occasionally the mucous only, give way 
Ruptures, tending to follow the lines of cleavage and corresponding to the 
direction of fibres of the longitudinal muscle coat are found as antero posterior 
splits sometimes Y-shaped sometimes duplicated in the unsupported postero- 
superior wall (Fig 152) They occasionally extend beyond the peritoneal 
reflections The degree of resultant peritonitis is governed by the amount, 
time interval and infectivity of urinary extravasation 

Symptoms — Hypogastric pain is immediate and often severe enough to 
cause syncope Shock, while usually considerable and merging into the 
prostration of peritonitis, may be slight the patient in this case, after a short 
interval, being able to pursue his occupation Retention of urine is typically 
complete, exceptionally urine may be passed copiously when the gap is 
stopped by adherent omentum or a mucosal flap 

Diagnosis The proof is usually given by urine retention easy catheter 
ization and an empty bladder Evidence of free mtrapentoneal fluid is sigrn- 


1 1 P, EDU ,? TI0 '' S FR0M CATHETERizmot, — Whilst usually revealing an empty 
bladder the reverse is not unknown, explained by a partially sealed or an 
unusually high opening The catheter may draw off a quantity of urine by 
tapping a peritoneal collection directly Repeated withdrawal of the same 
quantity suggests the former, and a further escape of urine on changing the 
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posture of tlie patient may explain the latter anomaly Attempts to recover 
measured quantities of fluid introduced through the catheter are injudicious 
Cystoscopy— hat information is gained is of little value and is out 
weighed by the risk of further extravasation entailed by fluid distension 

It YDIOOR YPHY by defining bone integrity assists in differentiating from 
cxtrapcritoncal rupture 

Contrast rvdiocrapiiy — E xcretion urography may show a filling defect 
and extra\asation Instrumental cystography is contraindicated unless 



preparation for immediate operation has been made (Grasser and Heuser 
1938) Besides those m common use air has been found a valuable contrast 
medium 

EXTRAPERITONEAL RUPTURE 

Though occasionally found associated w ith the last group and the outcome 
of a similar accident the majontj of extrapentoneal injuries are in fact 
tears caused either by displaced fractured bone ends or by the drag of fascial 
or ligamentous structures Dislocation of the S3 mphysis pubis or fracture of 
the body fractures of the ranu of the pubes and ischium of tl e floor of the 
acetabulum or of the body of the ischium establish direct trauma abnormal 
strains upon the supporting ligaments of the bladder especially the pubo 
vesical can also be causal {Fig 153) According to Walelevs (19’9) report 
injury to the lower urinarj tract as a result of fracture of the pelvic girdle 
is not so frequent as is general!} supposed in 44 of the latter there were 
onl} 6 examples 3 of the bladder and 3 of the urethra in *4 fractures of 
the os pubis there were 5 2 of the bladder and 3 of the urethra Peacock 
(1939) in 113 cases of fractured pelves found an incidence of 8 8 per cent 
ruptured bladders Bartels reported many years ago (16 id ) fractured pelvis 
to be present m 38 per cent 

Pathology— -The rupture is usually situated in the anterior wall less 
commonly low in the lateral w alls or posteriorly Escaping urine follows the 
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line of least resistance the same field is invaded as with rupture of the 
deep urethra t e the pelvic areolar tissue the cave of Retzius, up over 
the pelvic brim and through the sciatic notch and obturator foramen (see 
(Fig 209) „ , . 

Symptoms, signs and diagnosis— At first the manifestations are obscured 
by the effects of a major skeletal or visceral injury later they may be difficult 
to distinguish from intraperitoneal rupture of the bladder or rupture of the 
posterior urethra Urine retention m the presence of the empty bladder 
simulates the former, a distended bladder determines the latter Caution in 
the use of the catheter as an aid to diagnosis is emphasized (p 394) , further, 
a catheter may mislead bj tapping an extravesical collection of urine, as in 
a personal case where 8 oz were withdrawn from the cave of Retzius, the 
catheter trav ersing a tear in the anterior wall of the bladder This observ ation 



Skeletal factors causing extrapentoneal rupture of the bladder 
A Traction of pubo vesical ligament B Fracture of rami 
C Fracture of the ischium 

demonstrates how such an extravasation can cause a hypogastric swelling 
liable to he mistaken for a distended bladder Evidence of extravasation 
elsewhere aids diagnosis 


TREATMENT OF RUPTURED BLADDER 

Formerly drainage by the indwelling catheter was the established method 
and cures were claimed by Moms (1887) and others To day the importance 
ot earliest possible surgical intervention is universally acknowledged The 
V ladder Suture ’ was successfully performed by 
a let ® u * ured a ™P ture (1876) but fatal peritonitis followed 
» c . ath , eter be passed to exclude ruptured urethra , it 
f! mivu frnm *t,f**“ ? Unng ^ °P er ation A median or paramedian incision 
is made from the pubes to the umbilicus with the patient m the moderate 
Trendelenburg Pasture If blood and urine immediately escape the rupture 
is extrapentoneal but as possibly, it is intraperitoneal as well the parietal 

t P b. n ^X otnlV ,peCt S ?‘ dema ' hu]gmg and d ' sc °lorafcion indicate 

the need for opening the sac .blood stained urine may escape and is aspirated 
Intraperitoneal rupture-Thc full Trendelenburg postme is arranged and 
the intestines are packed aside to expose the bladder, noting meanwhile that 
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there nre no associated \ isccral injuries A tear is picked up and its edges 
trimmed if lacerated Suturing is carried out in tw o lay ers the first consists 
of interrupted through and through stitches whilst the second includes the 
outer toats onl\ hurt mg the first The peritoneum is closed completely unless 
peritonitis requires drainage Cysto»tomy is established by incising the 
anterior wall below the peritoneal reflection and inserting a Wmsbury White 
tubt the edges of tlie wound Icing close sutured around it to procure water 
tight drainage The ca\ c of Itctzius is drained 

Extraperltoneal rupture— The preliminary steps are similar The prevesical 
sp ice is cleared of cxtra\ nsations and the anterior w all of the bladder examined 
If a tear is found the interior is examined digitally through it for bone frag 
ments and for further tears In such a case after removal of bone fragments 
the operation is completed by closure of the opening around a self retaining 
tube If the anterior wall is intact an exploratory incision is made through it 
w itli the same object Lateral and posterior tears are inaccessible and suturing 
could onI\ be accomplished b\ wide retraction to allow of direct inspection 
Suturing is unnecessary and injudicious in the presence of the state of shock 
winch is generallv severe and protracted in these cases Fxception might be 
made if the tears were thought to mv ade the peritoneal coat w hen their closure 
is imperatne Tho operation is completed by tube emplacement as above 
In either case the prevesical space and more distant fields of extravasation are 
generously drained 

Cystostomy »•> advocated in each type of rupture to ensure adequate post 
operative drainage To rely ujion voluntary micturition or the indwelling 
catheter is to hazard distension with tho risk of the septic sequehe of extra 
vnsation peritonitis pelvic cellulitis with abscess formation and fisfcul® may 
thus he muted 

The urethral catheter introduced at the operation senes as a useful land 
mark it is not retainer! Suprapubic drainage is continued for about a fort 
night after u Inch the fur of extravasation no longer exists 

WOUNDS OF THE BLADDER 

I Wounds received from without— The majority of these are incurred 
directly by missiles of war or indirectly through the agency of bone displaced 
by them Others result from jicnneal impalement as by falls and stabs and 
in the process of bull fighting 

Gunshot wounds of the biadder — British and American records 
show oil that the bladder was injured in 4 7 per cent of perforating wounds 
of the abdomen in the 1014 18 war Intrapentoneal wounds are likely only 
if tho bladder is distended at the time of receipt of the injury extraperitoneal 
wounds are therefore more frequent in warfare in the proportion of 4 to 1 
partly because a broader target is offered unless the bladder is distended but 
mainly from the liability to its laceration from adjacent bone 

Pathology— The majority of entry and exit wounds are found m the 
buttock some in tho perineum others near the great trochanter Hypogastric 
wounds nre in the minority Retention of missiles m the cavity is frequent 
\\ ounds of the fundus are found to be smaller than the missile reduction 
in size accords with tho degree of distension at the tune of injury In con 
sequence they may be difficult to locate at operation and pre operatively 
their symptoms and signs may be elusive from their tendency to become 
valvular natural voiding may then be possible or the surgeon carrying out 
catheter mv estigation may be misled an opening of this occult nature over 
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looked is the more likel\ to originate the disastrous consequences of extra- 
vasation Long tracks to the bladder allow soft parts to buffer the opening 
and prevent superficial escape, alternatively, with a large hypogastric or 
penneal entn or exit wound there is no such resistance so that deep extra- 
vasation is unlikely and an uncomplicated course and rapid healing may be 
seen for unne bathing a superficial wound is no deterrent to the natural 
process of repair 

Course and prognosis— These depend upon (1) associated injuries, % e , 
to the peritoneum and viscera bone, etc , (11) the amount and effect of extra- 
vasation (in) hemorrhage (iv) sepsis Early surgical intervention offers the 
onh prev ention of complications of an injury not serious in itself but mortal 
in consequence of them 

Symptoms— In perforations by bullets or small H E fragments vv hen the 
bladder is empty pam and general disturbance are at first no greater than 
vv ith a flesh vv ound they develop vv ith extrav asation If there is free external 
escape a mild course follows Inability to void is the rule , blood-stained 
urine may be passed accompanied by pam Early collapse, vomiting and 
abdominal distension indicate peritoneal irritation, bowel perforation or 
h'vmorrhagc Hiccough and a toxic state without distension suggest extra- 
peritoneal extrav asation 

Physical signs and diagnosis — The mam features correspond to those 
observed with contusion ruptures Additionally sepsis complicates the picture, 
and since anatomical definition is obliterated, as boundaries are broken by 
the haphazard course of the missile, physical signs are conflicting Vesico- 
intestinal fistula is apparent from escape of flatus or f feces with unne from a 
superficial wound, or n discharge of unne per rectum 

RvmoonAriia — This is required for localization of a missile or assessment 
of hone injury 

Treatment — Immediate operative interference is undertaken unless (1) 
Resuscitation is insufficient or (n) there is a superficial wound giving easy 
escape for unne 

(i) Recovery from shock is essential if a prolonged operation to deal with 
complications, especially mtrapentoncal, is contemplated Since the essential 
stop for the bladder lesion is extrapentoneal cystostomy, which can be per- 
formed under local anesthesia, there need be little delay should the bladder 
nlonc require operative treatment 


(n) Large hypogastric or perineal wounds discharging urine freely and 
showing little contusion or laceration, provided there are no signs of deep 
complications may be treated expectantly 

1 he objects of ojtcrohon arc excision of superficial tracks, removal of bone 
frngtm nts or missiles from the bladder, toilet and closure of some bladder w ounds, 
prcM rvntion of an empt\ bladder by extrapentoneal cystostomy , extrav esical 
drainage nnd attention to associated injuries 

i f ri flic excised track of a hypogastric wound may, if suitable, 

1 m* ex <»<<« to gt\p approach to the bladder and peritoneal reflection If 
the tracks are too deep or distant, a standard median or paramedian exposure 
from the sy mphv *is upwards, as far as necessary , is made When its appear- 
ance is suggestive the. peritoneum is ojiened and explored Intestinal toilet 
is prtmnnlv < flee teal If wound in the bladder is found, its edges are trimmed 
ami sutured in two hvers 11,0 peritoneal sac is closed without drainage 
unl^s jxritomtts is threatened by a retained missile, etc Cystostomv is 
established through the anterior bladder wall in the manner already described 
The cave of Kctzius is drained J 
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Should the perforation im oKc the extrnpentonea! part the same principles 
are observed ns were described under ruptures It is debatable if when 
digital exploration discloses a posterior wound of the mscus likely to com 
mmuente with the rectum suture should be attempted from within the 
ca\it\ Gordon Ta\ lor has recorded Ins inclination to carry this out The 
size of the wound would be a deciding factor small wounds tend to heal 
satisfactory and quicklv others after a period during which a fistula exists 
A fMuk usually requires colostomy preferably in the transverse colon to keep 
this we!! aw at from the cysto-domy opening W ith wound tracks in the 
rectovesical region of the pelvic severe suppuration is likely drainage to 
avert tins must he thorough and maj require counter openings m the perineum 
ischiorectal fossa or coccvgeal region remov al of the coccyx may be advisable 
to further this object 

A perineal wound discharging urine may indicate a long and deep tract 
involving in addition to tho bladder the rectum and peritoneum Digital 
exploration of it whilst a metal bougie is in the bladder will help to decide 
the extent of injur} and if abdominal exploration is necessary 

here largo hypogastric or jienncal wounds are discharging urine freely 
without evidence ol local or constitutional complications nothing beyond local 
excision of the wound or the use of an indwelling catheter may be required 
to hasten closure Undoubtcdlv the value of penicillin lias been proved in 
tnnnv of these casta 

II Wounds received from within in the course of operations, etc— The 
surgeon operating in its vicimtv should he well aware of the risk of injuring 
the bladder Results should not lie serious if the damage is immediately 
recognized and rectified by suture local drainage and urinary deviation by 
evstostomy or the use of the indwelling catheter Deliberate incision or limited 
exci ion of the bladder wall may be a necessary part of an operation and when 
conducted upon proper lines it is commonplaco knowledge that an uncom 
plicated course can be expected The following groups of operations may be 
said to jeopardize the bladder — 

(а) Snbumbilical laparotomy when the bladder is distended adherent 

to the abdominal wall as the result of inflammation or of former 
operations or drawn up by attachment to the pregnant uterus 
e g C'esanan Rection or adherent to an abdominal viscus or tumour 
A vesical diverticulum (urachal) might be opened 

(б) Radical cure of inguinal or femoral hernia? especially w hen strangulated 

(c) Operations performed deep in 1 1 e pelvis from an abdominal approach 

These may be cither intra peritoneal or extrapcritoneal and are 
probably for the removal of uterine ovarian or rectal tumours or 
for exploration of the terminal inches of the ureter 

(d) \ agmal operations hysterectomy ovariotomy and repairs Mai 

application of obstetric forceps and attempts at criminal abortion 
may be included m this group 

(e) Trans urethral operations upon the bladder and prostate eathetenza 

tion cystoscopy htholopaxy diathermy application to bladder 
grow tlis and electro resection and punch operations upon the prostate 
Two factors are causative over distension and trauma from the 
instrument itself in the latter case perforation may be delayed 
until a slough separates In this group pathological factors may 
predispose to rupture 

(/) Symphysiotomy and pubotomy 
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Diagnosis and course— The opening being, as a rule small, extravasation 
limited and sepsis mild the clinical picture will probably be equivocal In 
superficial wounds— as eg for herniotomy— pain, redness and oedema with 
pyrexia are usually mistaken for the signs of simple sepsis, unless there has 
been hematuria or until a urinary discharge or odour is observed Com- 
plicating deep pelvic operations there is less disturbance from extrapcntoneal 
than from intrapentoneal extravasation, although m the latter it may at first 
be insignificant, perhaps shown as rather excessive post operative pain and 
some pyrexia Symptoms become exaggerated by the seventh to tenth day, 
when suddenly an abscess points either through the abdominal incision or 
vaginally The discharge of pus will be followed by one of urine, the com- 
mencement of a fistula This will probably eventually heal spontaneously but 
more rapidly if assisted by an indwelling catheter Intrapentoneal extravasa- 
tion will cause some peritonitis which is usually localized An abscess within 
or outside the sac may require incisional drainage A sudden flooding of the 
peritoneal sac when the bladder yields under too great operative distension will 
cause severe shock and peritonitis, unless drainage be immediately established 
In such cases cystostomy is preferable to an indwelling catheter 

Immediate repair during incisional operations should be carried out if the 
accident is recognized and when the injury is within surgical reach , local 
drainage of the area likely to be soiled with urine should be arranged and 
bladder drainage established by catheter or cystostomy Suture would not 
be attempted when the bladder yields under operative distension In the 
majority where the course has disclosed the lesion treatment consists of opening 
up superficial wounds as far as necessary incision of areas infiltrated with 
urine and of abscesses and bladder drainage Local ccdema may preclude 
the use of a catheter and necessitate cystostomy At the same time sepsis 
is countered by sulphonamide preparations, notably sulphatlnazole and 
sulphadiazine 

Results of injuries to the bladder — Early results— (i) Primary mortality, 
especially from penetrating wounds is high, figures are not obtainable as 
the injury may be instantaneously fatal from shock, luemorrhage or extensive 
bowel or other associated injuries (u) Delayed mortality, i e death within a 
month This is accounted for by secondary haemorrhage peritonitis, pelvic 
cellulitis and severe infection either urinary or systemic Septic osteomyelitis 
may be a contributory cause 

In regard to ruptures by contusion, all are agreed that early operation 
offers the highest hope of recovery Thomson- Walker (1914) quotes Dambrin 
ru ,r a P in (191)4) to emphasize how, with intrapentoneal rupture, mortality 
fell from 43 5 to 20 5 per cent with improved surgical procedure and Zucker 
kancll who found a recovery rate in similar cases of G1 3 per cent if operated 
upon within the first twelve hours, but of only 28 8 per cent if after that limit 
Hamilton liailey found a mortality of 11 per cent if operation were within 
the first twentj-four hours after that it rose to 55 per cent On the other 
liantl a long time lapse to operation or the withholding of operation is by no 
means invariably fatal for Blumer (1900) and Quick (1907) operated with 
success on the sixth and tenth day respectively Zuckerkandl (quoted by 
Thomson- \\ alker) found spontaneous recovery in 63 per cent of extrapen- 

i 0t \ e “n ? Iltche , (J, 8 ? 8 ) 17 P er cent even though extravasation 

had taken place Culver and Baker (1940) reported recovery in three out of 

sixteen cases bj catheter alone 

Summarizing, it ma> be said that under suitable circumstances and pro- 
vided that operation can be performed within the first twelve hours a mortality 
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rate of no higher than 10 per cent should be expecte associated ulth severe 
iracture or the pelvis the figure rises to 20 per cent 

In penetrating tmuntls the record is gloomy in the extreme eten though 
early operation be performed Gordon Taylor (1940) succinctly in the 
following brief summary gives expression to the experience of surgeons in the 
1914 1918 war — 

Bladder injury without d image to other viscera 
Intrapentoneal injury 5 cases Mortality CO per cent 
Extrapentoneal injury 20 cases Mortality 55 per cent 

Bladder injury - vssociated with damage to other viscera 
Bladder plus small intestine 12 cases) 

Bladder plus small intestine plus [ Mortality 93 per cent 

colon or rectum 2 j 

Bladder plus colon and rectum 4 Probably all fatal 


He recorded however two personal cases where he was forced to cam 
out extensive intestinal resection in addition to repairing the bladder both 
were successful as w ere a case each of Gordon Bell and D C Taylor Fullerton 
(1918) found fracture of the pelvic girdle in 40 per cent of bladder injuries 
Including injuries to the bowel the incidence of the combination was no less 
than 70 per cent Cathchn (1918) who found the w ound of entry to be posterior 
in 62 per cent of his cases recorded a mortality of 50 per cent in uncomplicated 
cases and 75 to 80 per cent in complicated 

Personal contact with large numbers of war w ounds of the gemto urinary 
organs arming in England from mainly the Mediterranean and European 
theatres during the last world war has led the writer to believe that a com 
plete compilation of statistics will show a much improved recov ery incidence 
Better organized advanced surgical units improved wound technique blood 
transfusion facilities and the wide adoption of penicillin and the sulpha com 
pounds mark the introduction of a new era in war surgery 

Late results — Sepsis fistul* chronic bone disease and other orthopaedic 
complications are responsible for the protracted convalescence of survivors 
Sepsis within the urinary tract is extremely obstinate and. ultimately tends 
to promote calculus formation in the upper as well as the low er urinary tract 
Ascending sepsis may in time cause a chronic pyelonephritis and pyonephrosis 
ending m renal failure In cellular tissue and bone recurrent abscess formation 
and excessive fibrosis may cause nerve pressure and aggravate the difficulty 
of treatment of fistulac These sequel* emphasize the need for energetic 
antiseptic measures in the early stages locally by bladder washing while the 
tube is in position and orally by the sulphonamide group Later ev ery effort 
must be made to prevent alkalinity of the urine acid sodium phosphite 
ammonium nitrate or ammonium chloride is given by the mouth and tho 
bladder may be washed with weak acetic acid 

John Ev bridge 
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NEW GROWTHS OF THE BLADDER 

I NCIDENCE — Prmian growths of the bladder are most common from the 
tmrd to the sixth decide the} are rare m childhood They are more 
frequent I\ found in malts than females in the proportion of 4 to 1 
Seconder} growths in the bladder arc rare tliougli implantation growths 
from a pnmnrv papilloma of the renal pelvis or ureter ace met with not 
infrequent!} and linolicmcnt of the bladder b} extension of growth from 
neighbouring organs — prostate urethra rectum uterus— is not uncommon 
Bc}ond tbe fact thnt ullous papilloma i» an industrial disease amongst d}e 
worhtrx nothing li known as to the causation of bladder growths 

CLASSIFICATION 

New grow tbs of the bladder arc rnatnl} of epithelial origin and common!} 
classified ns benign and malignant 

Benign — A illous papilloma 
Malignant — Malignant \illous papilloma 

Nodular and infiltnting growths 
Squamous pcllrtl carcinoma 

Other benign epithelial growths such ns adenomata and connective tissue 
growths such as angiomata myomata fibromata and sarcomata are all rare 
Dermoid cists ha\e been described 

Cluncniti it is most comemcnt to diude blidder growths into three cate 
gories — 

(i) Grow ths probabl} benign 
(nj Grow ths certain!} malignant 
(ill) Growths of doubtful nature 

1 Growths probably benign — These are single pedunculated papillomata 
with long aillous processes occurring in young subjects eg under 40 years 
of age 11ns age is purely arbitrary since it is impossible to say that any given 
papilloma even under this age is benign equally it is impossible to say that 
am particular papilloma in a patient eien considerably over 40 years of age 
is not benign but it must be regarded with suspicion Probably 60 per cent 
of all bladder papillomata are primarily or inherently malignant and the rest 
unless cured by surgery eientually undergo a secondary malignant change 
All primary papillomata whether benign or malignant are found to arise m 
close relationship to one or other ureteric orifice generally a little behind and 
to its outer side 

2 Growths certainly malignant — These arc — 

(i) Bald grow ths 

(n) Modular and infiltrating growths 
(in) Squamous celled carcinomata (Fig 154) 
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Bald grow ths so called from Jfcheir cystoseopic appearance are sessile 
growths often cohered with a powdering of phosphates Microscopically they 
are papillary carcinomata in w Inch the spaces betw een the papulae have become 
obliterated or adjacent papillae ha\ e fused so that a bald solid looking growth 
results (Fig 155) This is the most common type of bladder carcinoma and 
like the papilloma arises m close relationship w ith one or other ureteric orifice 
The nodular or infiltrating growths occupy a larger portion of the 
bladder wall and may arise in any part of it They are hard on palpation 
their surface is irregular and may be but little elevated above the surface or 
quite large masses may project mtrai esicaUy ulceration and areas of necrosis 
may be present Histologically these infiltrating growths are difficult to 



shou ng central ulceration in a man aged 65 
(Ur 11 tnsburj If A fe « case ) 


classify as a anous ty pes of cell are found from the normal transitional bladder 
epithelium to the ordinary spheroidal celled carcinoma the latter may be 
aheolateu and highly cellular or of the scirrhus type Adenocarcinoma is 
a rare type arising m mucous glands in the region of the trigone and internal 
meatus (suburethral glands of Albarran) 

3 Growths of doubtful nature — This category comprises most papillomata 
occurring a ter the age of forty Their bases are broad and sessile rather than 
pedunculated and the villi short and stunted— the shorter the villi the more 
i c \ is ic growth to be malignant Other points favouring malignancy 
ftr °™ Sr?! ° f U ccratlon or necrosis and incrustation of the surface with 
U r P resen ce of puckering or cedematous bullas round the grow th 

no<iulc ’ e ro " th these points 

denoting infiltration of underlying tissues Multiplicity of growths is of doubt 

Srnbald^ ' f two or t,,ree papdlomata are present they are 

1 lint i ben ™ * *? Ugh °, ne of thesc ma y 1,a ' e undergone malignant change 
T tl?o ™ x mal ‘S nant may be found in the same bladder 

In the same way a benign recurrence may follow rejection of a mahanant 
I apillomn \\ hen a stage of general papillomatosis is reached they are certainly 
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malign mt (Fig JoC) Implantation grow ths secondary to a renal or ureteric 
papilloma are always malignant The histological diagnosis of these doubtful 
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Composite cysloscopic view of malignant papillomata on vesical trigone in a man aged 33 
Patient live! for 11 j ears after treatment of growths by implanting radium ( Hr 
11 tiuburj 11 1 if« a ease ) 

growths appears to be as difficult as their clinical diagnosis since growths 
reported "benign by the pathologist may subsequently and rapidly pro\e 
malignant This raises a suspicion that others reported as malignant but 
which subsequently do not recur may hate been benign Infiltration of 
the base of a papilloma protes its malignancy, but 
absence of infiltration does not prote its innocence 
the ultimate test is whether the growth is com 
posed of cells of malignant type Clinically infiltra 
tion can be gauged when the bladder is opened by 
obsen mg w hether the mucous membrane slides o\ er 
the underlying muscle when traction is made on the 
grow th 

PAPILLOMA OF THE BLADDER 

Pathology — The villous papilloma may be pedun 
culated or sessile (Fig 157), on microscopic section 
the stalk or base is seen to consist of delicate con 
nectne tissue containing elastic and plain muscle 
fibres supporting numerous blood vessels each branch 
or villus (of similar structure) is covered by several 
layers of transitional epithelium The vilh vary in 
length A primary villous papilloma is generally 
seen to originate from a point behind and to the 
outer side of one ureteric orifice It may remain 
solitary for a long period gradually increasing in size, 
but ev entually small buds appear the first ones close to the original papilloma, 
and later ones scattered over the surface of the bladder They are locally 
infective spreading by contact or by implantation a small portion being 
detached and implanted on the bladder mucosa Recurrence after excision 
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Reel rrent sarcoma of the 
bladder in. a child aged 
year* The fun gat mg 
mass has widely reopened 
the suprapub c fistula { 1/r 
11 insburj li kite a case ) 
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is common and implantations are apt to occur at the site of the excision 
and in the suprapubic scar F\entually papillomata undergo malignant 
change and begin to infiltrate the bladder wall The ureter and kidney on tfie 
corresponding side may show some dilatation 

/Etiology — Little is known as to cause the fact that bladder papillomata 
occur specially in dye workers suggests the action of some chemical irritant 
on the bladder mucous membrane 

Symptoms — So called symptomless hsematuria is the characteristic 
feature Bleeding occurs without obvious cause lasts for one or two mic 
tuntions or for a day or two and then ceases After a shorter or longer 
interval bleeding recurs as time progresses the intervals become shorter and 
the bleeding more severe and of longer duration Clots may be passed and 
produce difficulty m micturition and e\en clot retention difficulty may also 
occur from the growths being carried down m the urinary stream to the 
internal meatus small portions of growth may be broken off and recognized 
in the urine Occasionally the growth is caught in the internal meatus 
producing strangury or bleeding from the urethra A slight renal ache m 
the corresponding loin is not uncommon With the advent of infection pyuna 
will be present with frequency of micturition and pain as in cystitis 

Complications — These consist of anaemia from repeated haemorrhages 
infection either spontaneous or following instrumentation and retention 
Retention may be due to the formation of clots in the bladder or result 
from the growth s being carried downwards in the urinary stream during mic 
tuntion so that it engages the internal meatus 

Course and prognosis — Papilloma of the bladder is a precancerous con 
dition a papilloma may remain single for many years but sooner or later 
other grow ths appear in the bladder and eventually end in malignancy The 
writer has seen a case of spontaneous cure of a papilloma from sloughing of 
the pedicle the growth then lay free in the bladder and was evacuated with 
a Bigelow s evacuator 

Diagnosis — This is made with the cystoscope which discloses an irregular 
tumour close to one or other ureteric orifice— generally behind and to its 
outer side — and often obscuring it Long delicate villi each with a central 
vessel ate seen floating in the medium The grow th may have a long pedicle 
or may be sessile Smaller growths may be present in close relationship to the 
primary one or scattered over the surface of the mucosa 


Treatment— The two alternative* are perurethral destruction of tl e growth 
by diathermy fulguration or its excision by suprapubic cystostotn} For 
small growths diathermy is the mode of election the patient should be given 
amcsthctic and the growth destroyed at one sitting (Figs 159 to 
) he advantage of figuration apart from avoiding an open operation 
is t at recurrence is less common the growth is destroyed piecemeal and 
imp antation grow ths thus a\oided Microscopic papilloma buds not yet 
msi e maj be present already at the time of diathermy and these will 
Sv IKr ? f l\ me case should be cystoscoped therefore e\ery 

' ntl ” after diathermy and continued until the patient has had at least 
wtrrafe »onr wT IOC ,“ rrenc<! Diathermy can bo earned out with a small 
dcctrodo applied through an ordinary eathetcrizmg cystoscope but it sares 

alvfp 3><S) 1 “ s t°eeope which provides for continuous irrigation (see 

tor growths springing from the internal meatus which cannot be reached 
with an ordinary cystoscope a specal cystoscope is made w-lth a lever winch 
directs the electrode backwards throng), nearly 180 degrees 
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Larger growths and multiple growths can be dealt with most quickly and 
efficiently with Kidd s cystoscope (Fig 162) This is made of bakelitc and 
completely insulated except at its point, which forms the electrode , but it is 
a difficult and dangerous instrument until the operator has had some experi- 
ence with it Care must be taken in diathermy of growths near the ureteric 
orifice lest subsequent reactionary swelling should produce a ureteric block 

Large growths are best removed by suprapubic operation The patient 
is placed in the Trendelenburg position, and after opening the bladder its 
walls are retracted widely by a Thomson-Walker or Morson bladder retractor 
The surface of the growth is then destroyed by diathermy to try to avoid 
implantation growths If there is a long pedicle, this is transfixed and tied 
as close to the bladder wall as possible if the base is sessile, however, a cuff 
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Kidd 8 diathermy cystoscope 


of mucous membrane is dissected up round the base of the growth, this is 
then transfixed and tied and the growth removed, the mucous membrane being 
stitched together to bury the transfixed base 

Suprapubic operation may be necessary in cases of serious or persistent 
bleeding and in some cases of clot retention When the papillomata are very 
numerous it may be advisable to open the bladder and destroy them by 
diathermy Complete excision of the bladder with transplantation of the 
ureters into the colon has been advocated for multiple papillomata when 
masses of growths fill the bladder 


MALIGNANT GROWTHS OF THE BLADDER 

/Etiology— Chronic cystitis and persisting papillomata are precancerous 
conditions Carcinoma of the bladder is also seen occasionally with vesical 
calculi and may arise in a chronic fistula of the bladder 

Symptoms— -The onset is insidious, the first symptom generally bemc 
lisematuna The blood may be evenly distributed m the urine or may be 
mainly at the end of micturition, and clots are common The bleedinc occurs 
with increasing frequency, and finally becomes continuous Sometimes fre- 
quency of micturition, both day and night, is the first symptom , this eventually 
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becomes constant and, later, urgency and strangury may occur Pam is not 
often an earl* symptom, it is referred to the end of the penis towards the end 
of micturition Later, with nerve involvement it may occur in the supra 
pubic region groin, perineum, or anus, and down the thighs Sooner or later 
infection follows, pain and frequency become worse and the urine is found 
to be purulent Infection may occur before Ivematuria has been observed all 
cases of persisting cystitis, therefore, should be cystoscoped There may be 
difficultv in micturition when the growth is large’or when it is growing near 
the internal meatus With the deposit of phosphates small stone fragments 
ma\ be passed 

Complications — -Apart from hremorrhage and clot retention these are 
mninlv due to extension of the growth and infection Extension towards 
the internal meatus may result m retention and infiltration of the sphincter 
rim produce incontinence If one ureter is obstructed there will be renal 
pain and hydronephrosis if both ureters are obstructed anuria results 
Infection which frequently follows instrumentation will be heralded by 
increased frequency, d\suna fever and pyuria, and may end in ascending 
pyelonephritis Loss of weight and strength may occur in later stages when 
death from renal complications and unemia has not already supervened 

Entero vesical and vesicovaginal fistul'e are rare, as is also rectal 
mv ol\ ement 

Situation, course and spread— The lymphatics of the bladder arise in an 
intramuscular nctw orh and a superficial netw ork on the outer surface Trunks 
from these drain into the external and internal iliac glands Those from the 
antenor surface and upper part of the posterior surface drain into the external 
iliac chain — ly ing between the crural ring and the bifurcation of the common 
iliac arteries Those from the middle portion of the posterior surface run 
directly backwards to glands on the promontory of the sacrum at the bifurca 
tion of the aorta , while those from the lower part of the posterior surface 
and from the internal meatus — with those from the upper surface of the prostate 
— run along the upper aspect of the seminal vesicles, and along the vasa 
deferentia to the internal iliac glands Not infrequently there are interrupting 
nodes along this chain and these are the first glands to be involved m car 
cinoma of the bladder base , they may be palpable on rectal examination 
Malignant growths originate chiefly at the base of the bladder, the malignant 
papilloma and the “bald ’growth close to but to the outer side of and behind 
one or other ureteric orifice Glandular involvement is late and metastase®, 
clinically demonstrable 111 liver and lungs, are rare When the peritoneal 
.surface of the bladder is involved spread may be very rapid, and secondary 
deposits may occur almost anywhere Death results from haemorrhage, renal 
damage, infection and cachexia 

Diagnosis — A cystognm may show a filling defect of the bladder (Fig 103) 
but diagnosis is established with the cystoscope, when one of the above- 
described types of growth is seen Rectal examination may detect an affected 
gland at the upper and outer aspect of the prostate, and some thickening of 
the bladder wall may be felt when infiltration is present, or the growth may be 
palpable bimanually It must be borne in mmd in the case of squamous celled 
and other infiltrating growths that the cystoscope shows only the intravesical 
extent of the growth, and that the extravesical part, te the infiltration of 
the muscular wall, may be much more extensive 

The points suggesting mabgnancy in a papillomatous growth have been 
mentioned already in discussing growths of doubtful nature, these are short, 
stunted villi and a sessile base , ulceration, necrosis and incrustation o t the 



324 textbook of genito urinary surgeri 

growth with urinary salts occur only with malignant growths The presence 
of puckering or cedematous bullae round the growth or the presence of out- 
lying nodules denotes underlying infiltration Multiplicity of growths is of 
doubtful significance if several papillomata are present they are probably 
benign though one may have undergone malignant change so that benign and 
malignant growths coexist When a stage of general papillomatosis is reached 
they are certainly malignant and implantation growths secondary to renal 
and ureteric grow ths are always malignant A grow th arising m a div erticulum 
may be difficult to diagnose unless it projects or can be actually seen inside 
the opening of the diverticulum Secondary involvement of the bladder in 
carcinoma of the prostate and uterus is not uncommon, and intestinal car- 
cinoma may in\ade the bladder through its peritoneal aspect and produce a 
\ esico intestinal fistula 

Treatment— Partial cystectomy— Operable growths are treated by 

partial resection of the bladder 
By “ operable ” is meant a 
growth which can be removed 
with a margin sufficient to offer 
a reasonable prospect of non- 
recurrence The general con- 
dition of the patient as regards 
chest, cardiovascular system and 
renal function must be suffici- 
ently good to warrant operation 
“Inoperable' growths are ex- 
tensive ones and those involving 
the internal meatus, trigone or 
both ureters If one ureteric 
orifice is involved it is excised 
with the growth and the ureter 
transplanted elsewhere into the 
bladder , this is facilitated by 
passing a catheter into the 
ureter with a cystoscope before 
beginning the operation When this is not possible the ureter should be 
isolated and divided before the growth area is excised The best exposure 
is obtained from the Trendelenburg position and the bladder widely retracted 
by a self retaining illuminated retractor such as Morson’s pattern At 
least an inch margin of healthy bladder wall surrounding the grow th should 
be excised w ith it When it is suspected that the grow th involves the peritoneal 
aspect of the bladder the peritoneum should be opened first for inspection , 
with peritoneal extension and adherent omentum prognosis is bad, since 
the largest ljmph system of the body is involved Operation should be 
followed up as soon as the patient is convalescent with a full course of deep 
X-ray therapy 

Total cystectomy When the growth is still confined to the bladder, but 
the bladder wall is too extensively involved for partial resection, total cystec- 
tomy with transplantation of the ureters may have to be considered (see p 
209) The operation has a high mortality and the general condition of the 
patient is rarely sufficiently good to warrant it The operation should he 
done in tw o stages in the first stage the ureters are transplanted into tbe 
bowel usually the lowest part of the sigmoid colon — in the second stage the 
bladder js excised (Pig 164) b 
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Prognosis — Carcinoma of the bladder untreated is fatal m one to three 
years as a rule The most rapidly growing type is the malignant papilloma 
The results of partial resection of the bladder in favourable cases offer probably 



Fig 164 

Kidneys w th rectum and adjacent part of sigrao d two years after transplantation 
of ureters for vesical pap Uomata The kidneys appear to be norma! T1 is patient 
d ed of secondaries m the lung and pelvic bones ( 1/r T Zacl arj Cope a cate ) 

a 30 per cent chance of success The writer (MacDonald 1*130) recorded 
notes of 140 cases of bladder carcinoma 3*1 per cent onlj were operable 
and of these 31 per cent were alive and well at the end of three jears Later 
results suggest tins maj be rather an optimistic figure including as it does 
cases which subsequentlj ran a benign course though pronounced malignant ' 

2CA 
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by the pathologist On account of this latter doubt statistics arc difficult and 

Unr Scholl (1922) recorded results of 1G6 cases at the Mayo Clinic, but divided 
them into malignant papillomata and solid carcinomata of the former, 63 per 
cent averaged three years and three months survival the latter, two vears and 
three months only 

Treatment of inoperable cases — This unfortunately, comprises the 
majority In the writer s experience GO per cent w ere inoperable w hen first 
seen The two available agents are radium and X-ray Radium can bo used 
either by the implantation of radon seeds through a cystoscope (Smith, 1034) 
or by the insertion of radium needles round the grow tli margin w ith the bladder 
opened suprapubically The results of radium m certain hands are encouraging 
Routine X ray treatment of inoperable grow ths is disappointing , its chief 
\alue lies in the relief of pain and haemorrhage Haemorrhage when mild but 
persistent is treated by recumbency and opium the best local haemostatic for 
bladder irrigation is a weak silver nitrate solution (1 m 10 000) , adrenalin 
(1 in 1 000) generally is ineffectual cobra venom has been used with success 
If these fail X ray radiation may be successful When haemorrhage is severo 
it may posoibly be arrested by blood transfusion, but if this fails the bladder 
should be opened and drained suprapubically Should clot retention occur 
the clots may bo evacuated bj a Bigelow s cvacuator, but if this fails or the 
bleeding continues suprapubic cystostomy is indicated Pain if due to cystitis, 
is treated by hydrotherapy and urinary antiseptics , lavage of the bladder 
may help When the pain results from infiltration of the bladder wall or nerve 
involvement and the usual analgesics fail morphia should not be withheld 
X ray treatment will often alleviate this pain suprapubic drainage, in the 
absence of urinary obstruction is of little help Other remedies that may have 
to be considered arc presacral neurectomy, diversion of the urinary stream, 
either by ureterostomj or ureteric transplantation or insertion of alcohol into 
the subarachnoid space 

Treatment of growths of doubtful nature— These must be treated as though 
they were certainly malignant Decisions may be difficult to make for papil 
lomata occurring in patients of 40 years of age onwards Many of these are 
benign but it is safer to excise them , if treated by diathermy they must 
be watched by cystoscopic examination at frequent intervals during the 
succeeding six months If rapid recurrence occurs or should an ulcer, which 
does not heal appear at the side of the original papilloma it should be excised 
forthwith 

S G MacDonald 


A SIMPLE TECHNIQUE FOR FULGURATION OF BLADDER PAPILLOMATA 

An ordinary non irrigating cathetenzing cystoscope is satisfactory except 
for the larger papillomata Progress of the treatment is necessarily slower 
when such an instrument is used than when one specially constructed for 
iulguration is employed 

For general purposes a cystoscope which embodies the following features 
simplifies the procedure of ful^uration 


1 A system for continuous irrigation of the bladder 

2 Irrigating tap3 fitted to a rotatory watertight collar , 

3 A large telescopic field 

4 A retrograde telescope 
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5 \ cathetenzmg channel which will take a large electrode (\q 7 to 8 

Charnere) , v 

6 An Albarran lever which moves through 135 decrees 

A fulguration cystoscope m which the above features were incorporated was 
designed for me (Yv insburj \\ hite) and many j ears of regular use of thi 
instrument have proved these advantages (Fig 160) 





The large-size telescopic field and electrodeand the special irrigation svstem 
require a calibre for the instrument of 24 Chamere To attain mavimum 
efficient of irrigation there is a large bore channel controlled bv a single 
tap which cm be turned to regulate inflow and outflow alternate!! or placed 
in a neutral position so that circulation ceases 

The Albarran lever is made of bakehte to avoid am tendcnev to short 
circuiting of the fulgurating current This tends to occur through a 
lever in two wajs if the tip of the electrode is too clo^c to it or if the 
21B 
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insulation material near the tip of the electrode is broken The latter 
commonly happens from the pressure of the edge of the lever against the 
electrode The rotatory collar for the irrigating taps prevents entangle 
ment and obstruction of the irrigation tubes as the cystoscope is rotated 
Small size pressure tubing which fits snugly on to the irrigation taps is an 
extra safeguard which prevents buckling of the tubes Because the electric 
light flex is apt to get wet in this procedure a rubber covered one should 
always be used (Fig 166) . . 

The operation — Unless the papilloma is a very small one the patient should 
be admitted to hospital so that the treatment may be carried out as thoroughly 
as is necessary This routine will result in many 
cases receiving a complete treatment in one 
sitting 

A general anaesthetic is preferable to a spinal 
in a case v here the number of treatments for the 
future is uncertain and may be many 

The lithotomy position is better than the dorsal 
decubitus for tvv o reasons a wider range of apphea 
tion of the electrode is possible over the bladder 
mucosa than in the dorsal decubitus an aseptic 
technique is more easily accomplished 

The irrigation reservoir should contain sterile 
distilled water because any salt in solution as in 
antiseptic lotions will tend to disperse rather than 
concentrate the electric current as it leaves the 
electrode 

If the unne is very blood stained or the bladder 
is very dirty preliminary washing out w ith a 
bladder syringe may be necessary When the 
machine made by the Gemto Urinary Mfg Co is 
used the setting of the dial must not exceed 3 
with the capacity switch on coagulation Tins 
applies even when an electrode as large as 10 Charnere is used Greater 
strengths will cause necrosis of the bladder wall in certain circumstances 
and a high concentration of gas bubbles which will obscure vision and 
unnecessary wear and tear of the electrode The strong currents should be 
reserved for Kidd s cystoscope or the button electrode used at open operation 
when the capacity is also switched on to coagulation 

It is essential to know that after an electrode has been in use for two or 
three minutes the metal point becomes coated with debris and its conductivity 
is thereby greatly lessened 

That this change has occurred is apparent from the lessening both in bleacli 
ing and in production of gas bubbles at the site of figuration It is therefore 
necessary to work with two electrodes the instrument nurse cleanses the point 
", the , ftf e 7,. one V ie ed 8 e of a discarded scalpel The pointed electrode 
(tig 167 C) i is not only the easiest to deal with in this way but is the most 
satisfactory tor other reasons in most cases The most suitable size of electrode 
for use with the above mentioned cystoscope is No 7 Charnere A size 8 
Charnere can be used but it does not move quite freely enough in the instrument 
to allow quick manipulations moreover the insulation material of the 
electrode tends to swell as it gets heated during use and this increases still 
further the difficulty of manipulation It simplifies matters to place the tip 
of the electrode on the point to be fulgurated before connecting the outer 
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end of the latter with the cable from the machine an assistant should 
do this 

In employing the figuration cystoscope already referred to the following 
technique assures rapid progress of the operation As soon as the bladder is 
sufficiently tilled the tap is turned to the mid position so that there is no 
circulation of the thud through the instrument and figuration proceeds As 
soon as \ lsion m the field tends to bo obscured a good view is quick! j restored 
by turning the tap first to outflow then to inflow and finally to the neutral 
position These manipulations take only a few seconds and safeguard against 
oter distension 

In exceptional eases there is a good deal of bleeding at the end of the 
operation where this occurs it is wise to tie in a catheter so that frequent 
' esical irrigation can be carried out for forty eight hours or so Sometimes 
this procedure is necessary to lessen bleeding before figuration is commenced 
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Flexible diathermy electrode showing d fferent types of tips 


When a large growth is present and a further figuration will certainly be 
necessary this should be carried out about a month later unless a reaction 
has followed the former treatment when two months should be allowed to 
elapse before repeating the treatment 

H P \\ insbdry White 


RADIUM TREATMENT OF BLADDER CARCINOMA 

The choice in the method of treating carcinoma of the bladder is of necessity 
influenced by tlie extent location and phvsical characteristics of the tumour 
as revealed by the diagnostic cystoscopic examination The fact that some 
75 per cent of all bladder tumours are situated in the lower zones on or adjacent 
to the trigone rules out the possibility of segmental resection in a very large 
proportion of cases As total cystectomy with ureteric implantation can only 
be offered to a limited number of these fit to undergo this most radical of opera 
tions there remains considerable scope for the alternative method of treatment 
by radium In explaining the various phases of this form of treatment for 
bladder cancer excerpts from my article on Radium Treatment for Carcinoma 
of the Urinary Bladder (1944) (6) will bo given 

Type of tumour suitable for radium treatment— Any primary epithelial 
tumour of the bladder which because of its size or location is deemed in 
operable can be treated by interstitial radiation It is not to be interred 
from this that irradiation is a second best to segmental resection Indeed even 
with extensive resection planned so as to include the removal of a wide sur 
rounding margin of apparently health} bladder wall the end result b _ ab too 
frequent!} a recurrence So impressed am I by tins high mmdence of recur 
rence after partial cystectomy particularly when applied to growths in the 
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neighbourhood of the base that I now prefer to use interstitial radiation in 
this situation If the radiation succeeds in destroying the tumour, the average 
period of freedom from recurrence and the possibility of permanent cure will 
be greater than after partial cystectomy Thus, the sessile, broad-based, 
infiltrating papillary carcinomata occupying the lower zones of the bladder, 
as well as the ulcerative and nodular growths in this situation, are particularly 
suitable for radiation I have not considered it necessary to use radium on 
tumours with a pedicle even though the size of the growth has necessitated 
a suprapubic approach m preference t<j the perurethral route 

Although the size of a tumour has no relation to its curability by radium, 
the size of the baso has It is useless to employ radium for the diffuse infiltrative 
type of growth involving perhaps half or more of the bladder 

Pre-operative investigation and preparation — A diagnostic cystoscopic 
examination having revealed a tumo U r suitable for radiation, the following 
preliminary measures should be earned out before operation An intravenous 
urographic examination is made to ascertain the condition of the upper urinary 
tract Dilatation in one or both ureters and renal pelves may be revealed, 
particularly if the tumour overlies a ureteric orifice Evidence of impaired 
renal function and of pyelonephritis resulting from urinary infection is not 
infrequently present and indicates at least a short period of forced diuresis 
and appropriate unnary antiseptic treatment or one of the sulphonamides 
The intravenous cystogram will frequently give a pictorial representation of 
the position of the growth by exhibiting a filling defect If an X-ray of the 
chest and of the upper femora is made a t the same time as the urographic exam- 
ination, the areas most liable to metagtases will all have been included in the 
radiological examination As the minimum of instrumentation is desirable, 
retrograde cystography is not performed nor is pre-operative urethral catheter 
drainage and lavage earned out except in very infected bladders or in those 
with a large residual urine due to tl\ e coincident presence of an obstructing 
prostate 


Operative technique — Spinal anaesthesia is routinely employed Before 
commencing operation, the bladder i 9 emptied by catheter and the patient 
placed in the Trendelenburg position A median suprapubic extrapentoneal 
exposure is made the incision extending down to the symphysis There is 
no difficulty in recognizing the extrap en toneal surface of the emptied bladder, 
stroking the peritoneum upwards by gauze and then opening the viscus in the 
middle line between tenaculum force ps Any urine lying on the floor of the 
bladder that may have escaped evacu at , 0 n bv catheter can now be removed 
by suction and spiffing into the wound avoided A full exposure of the bladder 
interior is obtained with the aid of a self-retammg retractor The Joly type 

to th^site^Khe grmvth 9 ** P ° Sltl ° n of the b,ade9 can varied according 

nf fhl 13 a P a P dlar y the projecting portion down to the level 

off the bladder „„ii ^ e ” d other m y If the tumour can be elevated from 
through the muenMl** 1 **!!'*!? e e< r trode activated by a cutting current is passed 
the " hole mass thereb y completely ex- 

the extent of the tiimmiT v. the tbls man ceuvre is not possible owing to 

the extent ot the tumour base and it* fixation to the underlying bladder wall 

SVwuniXK' °and ?h^° ^ ^ a loo P ^oVor dtathermied 

r y I f i n e , coa ^ted tumour scraped away, down to the 
«th SIS! ctZnt Tt? f ,n,s surface are controlled 
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1 Th* 5 distribution of radium should be planned so as to give within the 
brads oi practicability a homogeneous irradiation to the tumour base and its 
bed Ihc system recommended is that 
developed by Paterson and Parker (1934) 
and described for application to the bladder 
by Hutchison (1935) A dose of approxi 
mately 7 000 r is given m each case The 
areas treated are generallj circular or 
nearly so and include the whole tumour 
bearing area with a margin of about 1 0 cm 
of healthy tissue around it 

The radium needles I use have an m 
tensity of 1 0 mg radium element per cm 
of active length and are soreened with 
0 5 mm platinum In practice it has been 
found most com ement to use needles con 
taming 1 0 mg and 0 5 mg radium these 
having a total length of 2 0 cm and 15 cm 
respectively Tho radium is distributed m 
the form of a single layer implant occa 
sionally m square or rectangular outline 
but most often circular For a circle 3 0 cm 
in diameter a single 1 0 mg needle is placed 
at the centre and six: 1 0 ing needles round 
the periphery For larger areas concentric 
circles are used with a central spot For 
example m a 5 0 cm circle 70 per cent is 
place 1 around the periphery 3 per cent at 
the centre and the remainder in a circle 
of half the diameter the interval between 
circle^, being 1 25 cm Such an arrangement 
is designed to give a uniform distribution 
of radium at a depth of about 0 5 cm C 
below the mucosal surface Needles are left 
in situ for a period of 120 to 200 hours 
according to the extent of the lesion thus 
giving a radiation of relatively low intensity 
As an alternative to radium element 
should this not be available radon seeds can 
be used Seeds with a filtration equivalent 
to 0 o mm platinum with a strength of 
] to 1 5 me for the outer circle and 0 5 to 
0 ls> me for the inner according to the 
size of the implant are suitable They 
also should be inserted 0 5 cm below the 
mucosal surface and placed 1 cm apart 
(see Fig K58 a b and c) 

\\ hen the insertion of tl e radium beta 
been completed tl e bladder is closed 
though not completely The threads of 
linen attached to the e\ e of each radium needle are together delivered tl rough 
the upper extremity of the bladder mewon along w ith a tube of tl e ^Ialeeot 
type The bladder wall is closed up to the tube and threads by a continuous 



Fig 168 

A Seeds in c rcle of d ameter ° cm 
; cle6xl < *omc in centre I x0 me 
1 me ■» dose 6 660 r B Needles a 
c rcle of d ameter 9 5 cm. In e rcle 
S x 1 0 mg n centre 1X10 mg t me 
16S hours (186 6 hours) dose 0 300 r 
(7 000 r ) C Needles in c rcle of d 
meter a cm In a ter rng 8xl 0 ini’ 
n inner rng aXl 0 mg n centre 
lxOVra- t me ir8hours(t9 lo «) 
lose 0 130 r ( 0Q0 T ) 
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Ten other patients who had been treated from one to six years previously 
were symptom free but were unable or unwilling to report for cystoscopic 
examination 

Of four patients who died from causes unconnected with the bladder three 
were almost certainly tumour free One died six years and nine months after 
operation from a naso pharyngeal tumour a second in four and a half years 
from cardiac failure and a third who was hilled whilst at work in three years 
and ten months Cjstoscopy in each had shown a tumour free bladder at 
some period after operation and there had been no recurrence of bladder 
s\ mptoms 

Three patients in the senes were untraced 

Arthur Jacobs 
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CHAPTER VSA 

FOREIGN BODIES IN THE BLADDER 

A MULTITLDE of objects base found their nay into the urinary 
bladder 

AETIOLOGY 

A foreign body must enter either by u-ay of the urethra or through the 
bladder u all the former is the commoner route 



1- n«-ma nozilt" in 1 la 1 lor of vt omnn acetl 37 who had endeavoured to interrupt an early 
j reynanej Norzle remo «1 per urethram through operat ng cystoscope 

Entry per urethram — This maj occur as a result of a number of different 
circumstances 

Iouxnwso tji* TAsstoF of slroical instruments — Pieces of catheters 
or bougies nmj he broken off and left behind 

A<cii»fntaii\ in womfn— Flongated objects such as crochet books 
sou inf. needles slate pencils etc (tig lfH) with the purpose of introducing 
them into the uterus in attempts to procure abortion often enter the urethra 
and end up in the 1 la 1 ler 
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Sexual feuv ersion— In young people of both sexes various objects are 
introduced for the purpose of producing erotic sensations bougies catheters 
straws feathers bootlaces string chewing gum wav tallow etc Such 
pliable bodies as the above are more commonly found than solid objects like 
lead pencils slate pencils crochet hooks etc but the latter also enter the 
bladder under the same circumstances 

Entry through the bladder wall — From operations ox the bladder — 
Pieces of gauze etc or rubber tubing may be left in 
the bladder at the end of an operation or a piece of 
tubing may later enter through a fistula and become 
last m the bladder 

Migration from an extra urinary source — This 
is v commoner method of entry than the former A 
needle (Freeman 188o) and a bullet (Penhallow 1932) 
hue been known to enter from the intestine and the 
rectum respectnely A number of cases are on record 
in which gall atones (MacDonald 1923 and Adrian 
1933) lia\e been recovered from the urinary bladder 
or passed per urethram Concretions from the appendix 
lia\ c migrated m the same v ay 

Unabsorbible sutures and ligatures (Fig 170) and 
gauze used in extra i nnary j elvic operations and even 
after operations for inguinal hernia may enter the 
bladder A foreign badj placed m the vagina may 
cause ulceration and thus enter the bladder giving rise 
to fistula and stone (Lunham 192o) Other foreign 
bodies from the pelvic region are sequestra from bone 
infection of the pelvic girdle the contents of ruptured 
dermoid cysts 

Pieces of projectiles after lying in an extravesica 1 
position for years hav e been known eventually to enter 
the vesical cavity 

Entrv as v result of violence — Pieces of clothing bone other tissue 
or a projectile may come to rest at once in the bladder especially from injuries 
received in war time Objects arriving m such a way may escape detection 
until attention is attracted to the bladder by the development of special 
symptoms (Legueu 1917) There may be a delay of years before the foreign 
body enters the bladder A piece of knife blade which had entered the right 
hip region tw elv e years before formed the nucleus of a large vesical calculus 
(Judd 1'JItfJ 



Fw 170 

Vesical calculus formed 
on unabaorbable thread 
and a p ece of s m 1 r 
material reroo ed from 
the bladder of a woman 
aged 3** upon whom 
C®sa ean sect on had 
been performed 7 years 


PATHOLOGICAL ANATOMY 

The foreign body — Small mobile foreign bodies remam on the bladder base 
Elongated bodies which can arrange themselves transversely generally do so 
and remain in this position (Fig 169) A long pointed object like a hatpin 
w hich of necessity has been introduced head first is usually fixed as a result 
of the point having penetrated the tissues round the bladder neck the other 
end resting on the posterior wall Catheters laces and similar pliable objects 
coil up in the interior Hairpins may be fixed by projecting only partly from 
the urethra or because the points have entered the bladder wall On the 
other hand these may be quite free in the bladder A piece of projectile may 
be completely or partly buried in the bladder wall 
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The length of time during which a foreign body can remain in the bladder 
without becoming encrusted with salts \anes within very wide limits In 
certain cases the foreign body has remained for many years in the bladder, 
and on removal has been found to be still free from incrustation ihe more 
usual course is for the object to become rapidly coated with salts The reason 
why there should be a rapid deposit in one case and not in another is not alw ays 
clear Smooth objects seem to resist deposit longer than rough ones 

The time of onset of infection in the bladder is probably the most important 
factor, and this m some cases depends upon the amount of local trauma of 
the vesical mucosa caused by the foreign body Stemitz (1879) reported a case 
in which a rubber catheter which had been in the bladder for seventeen years 
w as passed spontaneously follow ing dilatation of the urethra 

Largely as a result of infection phosphates (calcium phosphate and 
ammomo magnesium phosphate) predominate among the salts which are 
found on foreign bodies Unc acid and urates occur less frequent!} 

The bladder — According to the nature of the foreign body there may be 
little or no damage to the bladder wall On the other hand trauma and 
cystitis may occur fairly rapidly When the point of a foreign bod} enters 
the bladder wall it is likely to cause infection with abscess formation in the 
extravesical region in question The peritoneal cavity and intestines maj be 
involved in this w ay, resulting in due course m \ esico intestinal fistula 

On the other hand, a foreign body outside of the bladder may produce an 
abscess which discharges pus and the foreign body into the bladder 


SYMPTOMS AND SIGNS 


The length of time during w hich a foreign body can remain in the bladder 
w ltliout causing marked symptoms vanes w ithin w ide limits In some patients 
distress is immediate and intense, in others foreign bodies ha\e been known 
to be present for years and hav e produced no symptoms at all The sy mptoms 
maj be regarded as having a direct relationship to trauma, infection, and 
complications At the one extreme the symptoms may suggest a mild simple 
cystitis, and at the other all the distress suggestive of vesical tuberculosis 

According to the complications which may arise from the foreign body, 
so there may be evidence of peritonitis abscess, fistula, incontinence of urine, 
etc 


The w ithdrawal of a catheter or a bougie, w hich w as passed into the bladder 
intact, with part of its vesical end missing, may be regarded as strong ev idence 
that a portion of the instrument has been left in the bladder 

In all circumstances, however, whether a foreign body in the bladder is 
suspected or not, the presence of symptoms of vesical disease will, call for 
cystoscopy lhis examination is essential, not only for the purpose of identifica 
tion but as a means of deciding upon treatment With an irritable bladder 
an anesthetic may be required If the foreign body is completely surrounded 
bj calculous deposit, it may not be visible with the cystoscope In a young 
girl in this part of the world a vesical calculus is so unusual that its presence 
should at once call to mind the possibility that the stone is the result of a 
iVfiLin ' j f u v ch . a question arises it is important that this point 
should be finnllv settled before treatment is decided 

Radiography will occasionally demonstrate that a foreign body is present 
sometimes as the nucleus of a vesical calculus The X raj appearand may 
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indicate the »»P»II|»II of the foreign bod; A substance which » „ ot opaque 
to \ rajs will appear a? a clear area within the stone * " 

Exphmlm i of the bladder ruth a sound maj m tin first instance revest the 
presence of ft foreign hod; which however may quite easily escape detection 

method oTdmgnoss n " ,st ‘ ller< ' fotr be regatde<1 as ™"*tXtoy as a 
1 noinoi or ratal emmiiialion may suggest the presence of some object m 
tlic bladder » hereupon a full investigation will he required 

TREATMENT 

The extraction of foreign bodies mav he accomplished by u ay of the urethra 
or by incision 

Extraction per urethram — Every consideration should be given to the 
possibility of removing the object bv this route According to whether the 
patient is a male or a female each foreign body having regard to its nature 
“ind its relationship to the formation of stone creates its on n problem 

A noD\ which has not given rise to stone— In xiomen— Many foreign 
bodies can bo removed by way of the urethra after all the features of the case 
ha\ e been studied carefully \\ hero special instruments are lacking it may be 
possible to dilate tho urethra sufficiently to introduce a finger w Inch can control 
the points of n pair of forceps so that the instrument may be made to grip the 
object m sudi a manner that it can be withdrawn Fortunately under modern 
conditions circumstances necessitating this crude method of treatment are 
unlikely to arise 

In the ease of a smooth tlun object such as a thermometer or a crochet 
needle it may be possible by bimanual manipulation m a woman to direct 
one end of the object into tho urethra Long supple objects such as straws 
In cos and catheters can generally be seized and extracted with a hthotnte 
In order to deal with a hairpin through the operating channel of a cystoscope 
a wire is passed carrying a terminal hook (Legueu hook) which can easily 
engage the loop of the hairpin The hook is drawn as far as possible into the 
evstoscope wlncli is then withdrawn carrying the pin with it 

\\ lien any of the foregoing procedures do not succeed or cannot be carried 
out there are two cystoscopic instruments which can be employed with every 
prospect of success flexible rongeur forceps which can be passed through 
the single channel of an operating cystoscope the cystoscopic rongeur (Fig 
447) The former instrument can grasp one end of a slender object the loop 
of a hairpin or a supple object such as a bootlace a piece of thread or straw 
The c\ stoscopic rongeur can do all these things and in addition can firmly 
grasp one end of larger elongated objects than those just referred to Once 
the object is seized the grasp is not relaxed while the telescope is removed 

and the rongeur with the foreign body is then removed 

In wen— Sometimes a small object can be passed per urethram alter 
urethral dilatation w ith sounds The same rules apply as for females with the 
cystoscopic instruments The cystoscopic rongeur is particularly usetul in 
the case of v ery small foreign bodies and after failure with a hthotnte 

A B0D-i WHICH HAS given rise to stone— Extraction of such an object 
per urethram is only possible after the stone has been crashed with a hthotnte 
This is perfectly practicable where the foreign body consists of a ligature 
chewing gum or some other pliable substance which can be either grasped 
with the hthotnte or evacuated with the stone fragments With elongatea 
or pointed objects there is too much danger of causing senous injury to tue 
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bladder wall to attempt this method It is far better to remove the stone 
and its cause by suprapubic incision as a primary procedure In women more 
particularly stones or ligatures and other small objects may be passed span 
taneously especially after urethral instrumentation 

Extraction through a suprapubic incision — It may be necessary to resort 
to this method after an unsuccessful attempt per urethram If there is likcli 
hood that much trauma has been caused by the urethral manipulations it is 
wise to proceed at once to open the bladder so that adequate suprapubic 
drainage can be established as soon as the foreign bodj has been remoi ed 
In other cases the suprapubic incision will proceed forthwith as a primary 
procedure It will be necessary in the following circumstances One end of 
an elongated object has penetrated the bladder wall the body is the wrong 
shape for extraction per urethram a stone has formed on the object which 
renders litholapaxy an unsuitable procedure the presence of intense cystitis 
makes perurethral manipulations unsuitable 

H P liiASBURi White 
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CHAPTER \XV1 


FISTULAS OF THE BLADDER 
SUPRAPUBIC VESICAL FISTULA 

A SUPRAPUBIC fistula is generally a sequal to an earlier suprapubic 
operation The cutaneous opening is usually located at the lower end 
of the scar and unless drainage by tube has been maintained is of pm 
point size The entire urinary output may come through this opening or some 
of it may be passed through the urethra A fistula of this type must be deemed 
persistent if closure docs not occur within a reasonable period after the original 



Bladder nler or exposed to show a stenosed nternol meatus 
caus ng a tee rrence of obstruct on after prostatectomy 


operation or if reopening takes place and continues after the bladder has 
closed and the patient has voided satisfactorily 

/Etiology — The operation that is most frequently responsible for a supra 
pubic fistula is prostatectomy inadequately performed Thus part of the 
gland may not have been removed or valvular folds of mucous membrane or 
adenomatous nodules may have been left m the prostatic cavity Fibrous 
tissue may form m the car it j and prer ent the bladder from closing or cause it 
to reopen (Fig 171) Failure to control urinary infection before and after 
operation particularly if this results m the formation of secondary phosphatic 
calculi may cause a fistula These complications are most likely to follow the 
blind operation of prostatectomy as described by Freyer (1001) 

A stricture of the urethra w Inch has been overlooked may prevent a resump 

-v,. n 




340 


TEXTBOOK Ot OEMTO URINARY SUROERY 


tion of normal micturition An insufficient perurethral prostatic rejection 
which has been preceded by a suprapubic cystostomy is almost certain to be 
followed by a non closure of the bladder Failure to relieve a prostatic obstruc 
tion ow ing to the enlargement being malignant or recurrence of the obstruction 
from that cause may result m a fistula 

It will be observed that the predominant factor responsible for the fistula 
formation as outlined above is a failure to remove completely the obstruction 
at the vesical outlet Cases of persistent 
'T' fistula after prostatectomy may occur how 

L. f ever even when no obstruction remains 

r ■V This can be due to adhesion of the bladder 

i *• to the abdominal wall and to the posterior 



surface of the symphysis pubis or to an 
extension of the vesical mucosa into the 
fistula (rig 172) It is most likely to follow 
a tw o stage operation particularly when tlie 
preliminary cystostomy opening has been 
( maintained ov er a long period and is in too 
j close proximity to the symphysis An iddi 
1 tional predisposing cause is the removal of 
1 the prostate through a downward extension 
of the cystostomy opening without resec 
* ting the fistulous tract and freely mobilizing 
the bladder Delayed healing is also 
fee of encountered in feeble old patients par 
e ticularly those suffering from severe arterio 
sclerosis and from diseases of the central 


ncrv ous sy stem A further non obstructiv e cause of fistula after prostatectomy 
is the presence of one or more dnerticula which have not been removed before 
or during the prostatectomy 

Carcinoma of the bladder operated on through the suprapubic route with 
the object of destroying the growth bv diathermy or radium may if the 
grow th is not successfully controlled by these means be follow ed by' a persistent 
fistula Tven if the bladder heals after operation extension of the growth 
may result in a subsequent reopening of the w ound through w Inch the tumour 
can infiltrate Fxtension through the abdominal wall of a bladder growth 
which has not been subjected to operation with consequent fistula is rare 
lew patients so affected survive long enough for this to occur 

A Miprapuhic fistula may have it* origin in a secondary tuberculous cystitis 
The incidence of tins complication is however low With an experience of 
some hundreds of cases of renal tuberculosis suffering from variable degrees 
of setondan cystitis some so advanced that the bladder capacity was almost 
ml I havi not of served it 


Clinical examples — I rom a senes of cases of persistent suprapubic fi°tula 
winch the writer has had to deal with tire two following are quoted as typical 
cxnmpus 


A patient aged f '> who had worn a suprapubic tube for eight years sought 
mlvicc on account of mereawin„ suprapubic discomfort He gave a history of 
a prortatt ctomv having 1 een performed fourteen years earlier A resumption 
of normal urination had follow cd the operation but the act had never been 
tntireh free I)unn„ the ensuing six vears the bladder bad been reopened on 
three Mil s< quent oct asions and multiple calculi remov eil At the last operation 
jm rmatu nt suprapubic drainage !»iul bee n established and no urine had been 
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\dkUn 1 through the urethra unco Two 3 ears before presenting himself he 
hml submit teil to a pmirtthral resection by the ‘ punch method but this 
had faded to restore micturition Txammatiou showed that a hrge median 
mid right lateral lobe of the prostate were present in addition to a small phos 
pliatic vesical calculus Itemoial of the stone and the remainder ol the 
prostate gland through a small downward extension of the suprapubic fistuh 
laded to restore normal urination l^atcr the fistulous tract was resected and 
the bladder frecK mohdiml and rosiiturcd a small tlnmnge tube 1 eing inserted 
for a week Normal micturition followed the wound being completed drv 
witlnn four ilms of removing tin tube 

This was an example of an inadequate prostatectomy onlv the left lateral 
Join having been removed nt the original operation Recurring vesical calculi 
developed as a result of urmarj stasis and infiction and suprapubic drainage 
was ultimntelv delilxrnteh established lxecaiise of this the continued presence 
ofaprostntic obstruction having been overlooked \\ hcndiscov ered some j cars 
later an iin«uirtv>fulatt( nipt wasmndt to deal with it In a perurethral resection 
Ivina eomphte removal of the gland still left the patient with a suprapubic 
leak until finallv the fistulous tract was resorted and the bladder mobilized 

A patient aged GS with a Miprnpuhic fistula of eighteen months duration 
was experiencing ponustc nt perineal and suprapubic pain and difficulty had 
n couth been encountered in reinserting the suprapubic tube Two vears 
earlier he had had n one-stage prostatectomy This had been followed b3 an 
nppvrentlv wvtisfactorv result normal voiding occurring within two weeks of 

operation and the bladder closing short I3 after Within a feu months however 

he began to have increasing difficulty with micturition which the repeated 
passage of bougies did not alleviate Six months after prostatectomy lie had 
a complete retention and the surgeon finding it impossible to pass a catheter 
was compelled to establish suprapubic drainage Investigation of this patient 
revealed the bladder eavitv to he almost filled by two large calculi and a com 
plete occlusion of the vesical outlet to have occurred Aormal micturition 
was restored ti\ an open bladder operation the fibrous tissue which was occlud 
mg the outlet being dissected away and the internal meatus reconstructed 

Tlic gradual occlusion which followed the prostatectomy in this case was 
due to an extreme form of fibrous contraction occurring at the site of enucleation 
of the gland 

Treatment— The urological surgeon is not infrequently called upon to deal 
w ith cases of persistent suprapubic fistula An investigation should first be 
made to ascertain if anj obstruction remains A rectal examination may con 
firm an incomplete removal of the prostate The existence of a urethral or 
bladder neck obstruction will be ascertained b\ the passage of a bougie and 
examination with the appropriate cystoscopc wifi reveal any intravesical 
cause that mav be responsible for the non closure of the bladder In some 
cases where no obstruction exists simple curettage of the fistula followed by 
a feu davs urethral catheter drainage will suffice to effect a cure In many 
instances however it will he necessary to excise the fistulous tract A linear 
incision is made the middle of which circumscribes the openmc The anterior 
wall of the bladder is exposed on each side of the tract as well as above and 
below it When cany mg the di&section upwards an endeavour should be 
made to av oid opening the peritoneum If this occurs it should be adequately 
freed and closed by catgut suture The opening into the bladder should be 
enlarged, preferably upwards but again avoiding the peritoneum If there is 
an obstruction at the vesical outlet to be dealt with a careful digital exarama 
tion of this area is now made A hypertrophied prostatic lobe may have to be 
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enucleated or a fold of mucous membrane or an intra urethral nodule of prostatic 
tissue cut an ay A severe contracture at the prostatic orifice which — as m 
se\ eral cases which I have encountered— may have progressed to a complete 
occlusion will require open dissection A good exposure and illumination of 
the vesical outlet is obtained by a self retaining bladder retractor The fibrous 
nn<* is grasped by forceps cut backwards in the middle line and the scar tissue 
cut away round each side of the internal meatus (Thomson Walker 1927) 
Interrupted sutures of catgut are passed through the rim of the large opening 
thus obtained If the meatus has been completely obliterated it is necessary 
to pass a metal bougie from the urethra and cut on it from the bladder surface 
as a preliminary to the dissection The bladder wall is now closed up to a 
small suprapubic dram delivered from the upper angle of the bladder incision 
A catheter is retained m the urethra for about a week 

In the less severe grades of obstruction when it is possible to pass a resecto 
scope a perurethral resection of the obstructing tissue is the method of choice 
It is surprising how in such cases the removal of a small amount of tissue will 
result in a complete restoration of normal micturition and the early closure of 
what w as pre\ lously a persistent fistula 

VESICOVAGINAL FISTULA 

/Etiology — The majority ol vesicovaginal fistulse develop as a result of 
obstetric or surgical trauma In difficult labour due to disproportion between 
the pelvis and the presenting part or from abnormal presentation the vesico 
vaginal septum is compressed against the back of the symphysis pubis If 
tins occurs over a prolonged period the tissues undergo necrosis and about 
the fifth day of the puerpenum a slough begins to separate and urine dribbles 
into the \agina If compression occurs before the cervix is pulled up over the 
head the cenical tissue may be involved and the resulting fistula will be a 
\esico cemco \agmal one The posterior segment of the urethra is often in 
v oh ed in the sloughing Direct injuries to the bladder by forceps cranioclast or 
the perforator may also occur during the operative procedures used at debvery 
Of surgical trauma hy sterectomy is the most frequent cause The bladder 
may be directly injured at the operation or an area of necrosis can result from 
interference with the blood supply of a local area of the bladder A fistula 
may also in rare instances follow a v aginal plastic repair With the improve 
ment in obstetric practice the incidence of post obstetric fistula is decreasing 
but there is an increase in surgical fistuke coincident with the greater number 
of operations now earned out on the pelvic organs 

Carcinoma of the uterine cervix and carcinoma of the bladder with invasion 
of the vesical vaginal septum may result in fistula and radium treatment 
employ ed to control such malignancy may be responsible for secondary fistula 
formatmn Comparatively rare causes are foreign bodies or stone in the 
bladder foreign bodies in the vagina for example a pessary vesical tuber 
culosis and rupture of a pern csical abscess 

Diagnosis The patients will generally have a history of a recent obstetric 
or gy n ■ecological procedure There is a leakage of urine from the vagina The 
vaginal walls are usually inflamed and the external genitalia excoriated In 
some instances most of the unne is v oided normally this occurring when the 
fistula is small and highly situated A digital examination will reveal the site 
ot the fistulous opening through which it may be possible to pass the examining 
finger into the bladder Examination w ith a speculum will help to demonstrate 
the smaller openings the presence of 6car tissue acting as a guide If the 
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opening m hidden bx folds of mucosa its site cm be defined bj instilling fluid 
coloured if necessan b\ indigo carmine through a catheter passed through 
the urethra and the efflux eonung into the xngma is obsened A cvstoscopic 
examination will show the si7c of the \esicnl aspect of the opening and its 
nlntioivdup to the uretent orifices l'xecpt m those instances of xerj gross 
destruction of the septum enough fluid can usually be retained m the bladder 
for the purpose of ixsto-cojn particular!* if an irrigating cystoscope is used 
Jnrontmenre resulting from a urctcroi aginal fistula alo n sequel to 
htstmctoim or labour is diagnosed hi passing a ureteric catheter up the 
affected ureter Tlie catheter will be obstructed at the site of the fistula 
Indigo carmine injected through the catheter will appear in the a agina whereas 
if the (he is injected into the bladder it will not be returned Both tjpes of 
fistuh max be Mtmiltnnoou-1\ present 

Treatment — \ period of two months should elapso before operative repair 
of the fistula is attempt! d This allows time for the complete involution of 
the peluc organs and confirms that spontaneous closure will not take place 
'llu approach max he cither through the suprapubic transxesical or \ aginal 
ront( Ixerx effort should bo made before cither method to treat an\ 
accomjianx ing cxstitis and to sterilize the urine Local hjgiemc measures 
art emplox cd for the x ngma and the surrounding skin, if excoriated 

Till Mjrnvnnic TitvxxXfsicu opeuxtion— 1 The suprapubic operation is 
th it fax cured b\ urological surgeons and is the method of choice for all fistula? 
exiept tho e located near the neck of the bladder J-istula* situated high up 
tti tin xagma and that will include the greater number of post operative 
fistula art more easih accessible b* the suprapubic route and a good exposure 
is essential for success 


riic bladder is exjioscd through « mid hue incision extending upwards 
from the mmphxMS for 3 to 4 in The recti muscles arc separated and the 
cxtraiKntoncnl antcro superior wall of the emptj bladder is pulled upwards 
After reflecting the peritoneum the bladder is opened in the middle line without 
entering the peritoneal caxitj Trnction sutures are passed through tho lips 
of the bladder incision and a bladder retractor is now placed so as to give a 
full exposure of the opening If tins is seen to be near the ureteno orifices 
c ithiters are passed lip the ureters to protect them The next step is to separate 
tin. bladder from the anginal wall all around the fistula (Tig 173) The two 
structures arc complctclx liberated from one another for a distance of about 
? in The oj>emng in the x aginal flap is closed with a series of chromic catgut 
or medium silk sutures and tho opening m the bladder bj plain catgut inserted 
ho ns to in\ ert the mucosa The bladder H closed in tw o laj ers up to a Fre>er 
or Malt cot tube w Inch is inserted through the upper part of the incision This 
tube is delnercd along with a drain from the space of Retzms through the 
lower end of the abdominal incision which is closed m lajcrs On return to 
bed the patient max occupx the supine or lateral position Obstruction of tlie 
tube hi blood clot must be prexented b> gentle irrigations with a mild anti 
septic Suprapubic drainage is maintained for about two weeks after winch 
a self retaining urethral catheter ma> be inserted to hasten closure The 
patient is not allowed out of bed until the end of the third post operative week 
1 \ xctxAL operatiox — This method is preferable when the fistula is low 

lun m the wcimtj of the bladder neck It was the route used bj Sims (1852) 
in his painstaking and successful endeavours last century and Mahfouz (1938) 
xvho has had a unique experience in dealing with an exceptional number ot 
sufferers in Fgypt considers that anj fistula that is amenable to repair can 
be dealt w it!i in tins xvaj The fistula can be brought into view by tenaculum 
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forceps applied to the cervix or to the vaginal walls abo\ e and below the edges 
of the opening The vaginal flap is freely dissected off the bladder wall around 
the entire circumference of the opening The edges of the bladder are approxi 
mated by a senes of interrupted thirty day catgut sutures which include a 
good bite on each side but which should not include the mucous membrane 
The permeability of the bladder is tested and if there is no leak the a aginal 
flaps are brought together with silkworm gut sutures A self retaining urethral 
catheter is kept in the bladder for seven days The silkw orm gut sutures are 
removed in tw eh e days 

Irreparable fistula — In spite of all advances in the technique of 
repairing vesicovaginal fistube a certain number remain intractable and 



cannot be closed After ha\ mg been subjected to multiple operations these 
unfortunate patients live in constant discomfort and the effect on the general 
health and morale is such that they are often impelled to lead the life of a 
recluse There is one procedure that can entirely relieve them of the incon 
tinence and restore them to a normal way of life It is to deviate the urine 
Irom the bladder by transplanting the ureters into the pelvic colon This 
operation when performed for vesicovaginal fistula has a low mortality rate 
and the expectation of life is good There are now records available of patients 
who are well thirty years after the operation (Stevens 1941 ) 

INTESTINO VESICAL FISTULA 

./Etiology Fistulous communications betw een the bladder and the intestinal 
tract are generally due to an inflammatory or neoplastic lesion originating 
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m the bow el Occasional!} the causative lesion lies within the bladder Entero 
\esical fistula? may also result from trauma and a congenital variety is en- 
countered Craig and Lee Brown (1927) subdivide the non traumatic variety 
mto (1) inflammatory, (2) tuberculous (3) syphilitic, (4) actmom>cotic (5) 
echinococcal, (6) amoebic, (7) malignant Those of inflammatory origin may 
be due to (a) abscess (b) diverticulum or diverticuhtis (c) stone (rf) stricture 
and (e) ulcer 

Fistulie due to trauma can result from a penetrating wound of the abdomen 
or perineum or a non penetrating injury that has been follow ed by sloughing 
Legueu is quoted by Kellogg (1938) as having seen sixty cases of bladder w ounds 
following war injuries, twenty of which developed vesico intestinal fistula- 
Practical!} all healed spontaneous!} Surgical trauma may also be responsible 
The careless insertion of the trigonal suture m Hams s method of prostatectomy 
or the unskilled use of the prostatic electrotome can produce a vesico rectal 
fistula Intensive radium and X-ray therapy for carcinoma of the cervix or 
other malignant pelvic lesion can also prove an setiological factor in the pro- 
duction of those fistula? 

Fistula; of congenita! origin are associated with imperforate anus The 
factors responsible for the arrested embryological development which results 
in a failure of tho cloacal membrane to absorb and form a normal anus may 
also cause a failure in the formation of the septum between the rectum and 
the low er gemto urinary tract The consequent anomalj in the male may be 
a recto \esical or recto-urethral fistula and m the female a recto vaginal one 

Pathology — The posterior wall of the bladder near the trigone or m the 
upper zone is the most frequent location of the vesical end of the fistula If 
the communication is w ith the pelvic colon or rectum the opening is generally 
on the left side On cystoscopy it may appear as a reddened (edematous 
ulceration, hard to recognize as a false opening unless bubbles of air or particles 
of fteces happen to escape at the time of the examination A generalized cystitis 
is usually present this being most marked m the vicinity of the opemng 
Should the causative lesion arise in the bladder it will generally be due to a 
malignant grow th trauma or tuberculosis 

In the abdomen the picture is that of a chronic localized peritonitis Occa- 
sional!} only a small area around the fistula becomes adherent between the 
bowel and the bladder, but oftener the area is extensive and the tissues 
cedematous and inflamed In older cases the adhesions maj be dense and 
scar like or there may be an inflammatory mass involving several loops of 
intestine and the adjacent pelvic structures as well as the bladder An abscess 
may be present between adherent structures To this general inflammatory 
picture w ill be added the special features of the causative lesion 

The following primary causes in a series of 42 cases are quoted by Bryan 
Sigmoid diverticulitis 15 , probable sigmoid diverticuhtis, G , inflammation, 

4 , surgical trauma 3 , carcinoma of sigmoid, 3 , carcinoma of bladder 2 , 
carcinoma (not specified), 2 , ovarian abscess, 2 , amoebic sigmoiditis I , 
carcinoma or gumma of sigmoid, 1 tuberculosis, 1 , stricture 1 , ulceration, I 

Although the terminal portion of the bowel is the port most commonly 
involved, other areas are frequently implicated Pascal (1900), who surveyed 
195 collected cases, found that the communication from the bladder extended 
to the rectum, 113, the colon, 42, the ileum, 26, the caecum, 6, the 
cajcum and appendix, 1 , appendix, 7 More recent statistics favour the 
sigmoid and not the rectum as the part most commonly involved on the 
intestinal side Thus in Kellogg s senes, sigmoido vesical fistula? constituted 
63 per cent of the total and recto vesical 16 per cent 
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Symptoms— The deielopment of an intestino-i esical fistula is usuallj 
insidious There is a deterioration in general health, which is frequently 
accompanied by loss of weight and mental depression Pain over the left 
lower quadrant of the abdomen is experienced and there is a varying degree 
of tenderness m that area Simultaneously or shortly following this early 
s\mptomatology the patient experiences bouts of urinary frequency and 
dysuna with perhaps rigors and an elevated temperature Intervals of a 
complete remission of symptoms often occur and, as the fistula has not yet 
formed at this stage it may be difficult to locate the cause of the complaint 
Should an abscess between the bowel and the bladder precede the formation 
of the fistula it may rupture into the bladder, and a large amount of pus will 
in that e\ cnt be discharged m the urine just before the onset of the more 
characteristic symptoms Sooner or later pneumaturia, that is the passage 
of gas b\ the urethra, occurs, and subsequently focal matter appears in the 
urine This may take the form of a few shreds or of quite large masses 
Fragments of undigested food can sometimes be recognized, and bile may be 
present if the fistula is in communication with the small intestine The escape 
of gas and focal matter is often intermittent One of the author’s cases w ith 
a fistula due to diverticulitis complained of a bubbling sensation at the end 
of micturition, once e\cry two to three weeks Often there is no evidence of 
urine passing from the bladder into the bowel Such a passage is most likely 
to occur when the opening in the bladder is higher than that in the bowel, or 
of a larger calibre 

Diagnosis — Although pneumaturia may occasionally result from the 
presence of decomposing sugar in gly cosunc conditions or from chronic urinary 
infections by some of the cob groups and by the bacillus aerogenes capsulatus, 
the escape of air and focal matter w ith the passage of urine leaves no doubt 
that a fistula exists between the bladder and some portion of the intestinal 
tract 

The \ esical opening of the fistula may be located at cystoscopy, when it is 
sometimes possible to pass a ureteric catheter through it into the track of the 
fistula An X-ray, taken after injecting radio-opaque fluid through the 
catheter, will reveal the section of bowel involved An X ray of the intestinal 
tract after a barium meal or enema will generally show the nature of the 
underlying intestinal lesion as well as its location, and oblique views may 
furnish v isuahzation of the fistulous track it self It is not uncommon to see 
barium passed in the urine following these examinations A sigmoidoscopic 
examination may also demonstrate the nature and site of the bowel lesion 

Prognosis — Spontaneous healing, except in certain of the traumatic 
\nnetics, is a rare possibility If the underlying disease is not a fatal one, tho 
condition in a small percentage of cases, may be present for many years 
without seriously affecting the health of the patient The majority, however, 
suffer severely , ami deleterious changes quickly manifest themselves 

An ascending renal infection may result in a septic pyelonephritis Peri- 
tonitis nml intestinal obstruction arc other complications which may supervene 
Pascal found that the mean duration of life after the establishment of the 
fistula was three years Sa\e For the exceptional case, tho prognosis must bo 
regarded as gra\c 

Treatment The treatment of an intestino-v esical fistula depends on the 
pathological nature of the underlying cause, and may thus be curative or 
mcrtd\ palliative If the condition is due to a malignant or tuberculous 
process tht re is little chance of healing, but if tho fistula is of inflammatory or 
tmmnntn. origin there is a good prospect of cure The objectiv o is tho obhtcra- 
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tion of the fistulous track and closure of the v esical and intestinal openings 
The abdominal route usuall} offers the best method of approach A two sta»e 
operation adds to the chance of success as well as to the safety of the procedure 
if as in the majority of cases the communication is with the lower bowel 
The first stage consists in establishing temporary drainage of the bowel by 
means of n eaicostom} or » transverse or inguinal colostomy The more com 
plot el> the frees nre deviated from the section of bowel in which the fistula 
is located the greater the subsidence of inflammatory reaction m that part of 
tlie intestine Greater benefit is therefore likely to follow a colostomy than 
a caeostomy which deviates only part of the faecal current A transverse 
colostomy is preferable to an inguinal colostomy as the latter will tend to 
restrict the abdominal manipulations in the second stage In addition if for 
nm reason the colostomy requires to be permanent the position of the artificial 
antis allows it to be more easily cleaned and an apparatus is more easily fitted 
The second stage should be delayed until the elapse of about eight weeks after 
the colostomy In the interval the loop of intestine involved in the fistula 
can be cleaned by daily irrigations through the stoma as well as through the 
rectum At the second stage the adherent intestine must be separated from 
the bladder and the Fistulous openings in the bladder and intestine closed 
Due to the preliminary drainage of the bowel there is commonly a subsidence 
and limitation of the inflammatory cedema and swelling Dense adhesions 
may bow ey cr require to be dealt with and coils of small intestine may be 
my oh e<l m addition to tlie sigmoid It may be necessary to resect the affected 
portion of the intestine or alternatively' a short circuit might be carried out 
with the object of preventing fecal material from entering the fistula by ex 
eluding the affected portion of the bowel Closure of the eolostomv is carried 
out later 

The perineal approach may be used w hen the opening is low down in the 
rectum It is possible by this route to separate the bladder from the rectum 
cut ncroNS the fistulous tract and suture tne openings if these are within 4 in 
of the anal opening 

\\ hen the causatn e lesion is inoperable or if the patient is old and debih 
tated operation should be limited to a permanent colostomy Some patients 
prefer to a\ oitl the risk of a radical operation and are content to retain the 
colostomy The subsidence of the cystitis and recurring pyrexial attacks 
winch follows an effectual diversion of the bowel content from the bladder 
results in a pronounced improvement in the general well being of the patient 

Arthur Jacobs 
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CHAPTER XXVII 


DISTURBANCES OF MICTURITION RESULTING FROM NERVOUS 

DISEASES AND INJURIES: ATONY OF THE BLADDER 

7 |'''TIOLOGY — Many lesions of the nervous system lead to disorganization 
rH 0 f micturition Some such as complete transverse lesions of the spinal 
cord or complete lesions of the cauda equina, always affect micturition 
In other*’ such as tabes, micturition is commonly but not constantly affected 
Transverse lesions of the cord commonly result from myelitis, which is 
usually syphilitic from injuries of the spine , from tuberculosis of the spine , 
from secondary growths of the spme, particularly in carcinoma of the breast 
and hypernephroma of the kidney and from tumours of the spinal cord In 
all of these conditions the lesion of the cord may he incomplete and then mictun 
tion is not necessarily affected though it commonly is Cauda equina lesions 
usually result from injuries to or diseases of, the spine, from spina bifida, or 
as an undesired result of the administration of a spinal anaesthetic Ifcisprobable 
that certain localized lesions of the brain stem and cortex constantly lead to 
defects in micturition , but as these are rare must be bilateral to be effective, 
and are often associated with gross impairment of consciousness, it is rare to 
see clear cases of them (see p 234) In this group are pontine gliomata and 
bilateral lesions of the ascending frontal convolutions in the vicinity of the 
falx Possibly many vascular lesions with defects of micturition are in this 
group, but as in these consciousness is often profoundly affected, and as, 
from their nature, the lesions are often multiple, this cannot be regarded as 
certain The defects of micturition which commonly follow fracture of the 
base of the skull can seldom be dissociated from affections of consciousness 
In many nervous diseases besides tabes defects of micturition maj occur, 
but do not do bo constantly The most important of these are other forms of 
syphilis of the nervous system and disseminated sclerosis, in both of which 
they occur commonly , subacute combined degeneration of the cord and 
tuberculous meningitis, especially in adults, in both of which thev occur 
occasionally before there is any obvious impairment of consciousness , and 
poliomyelitis, in which they have been known to occur but are of great rarity 
Affections of micturition are very rare in peripheral neuritis The} may 
occur as a result of injuries of the pelvic nerves in excision of the rectum (see 
p 220) The retention with overflow which results from the incarceration of 
a retrov erted gravid uterus is probably the result of pressure on or stretching 
of the pelvic nerves since the usual symptom is incontinence without pain 
It is possible that the retention of urme which is common m typhoid fev er 
may be due to neuritis 

Symptoms and signs — All affections of micturition due to nervous lesions 
which have lasted a considerable time are commonly sooner or later associated 
with infection of the urine In many such cases cystitis is severe and may 
mask the symptoms due directly to the nervous disease The supervention 
or exacerbation of cystitis is accompanied, in most cases, by a marked diminu- 
tion in the volume of residual urme, whether this is of mechanical or nervous 
origin Holmes (1933) doubts if this occurs when the urine becomes infected 
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immeduitcH after tlie wteraria of the cord m gunshot wounds but tins is 
obuouslj difficult to prose Infections were shown bj He^d and Bxddoch 
(1917) to diminish reflexes from tiic part of the cord distal to a transection and 
so interfere with the s\ niptoms of the le-ion in another way 

Complete tnnsv ersc legions of the cord can occur suddenly as m injury 
or imelitis or slowly ns m compression from tuberculosis or secondary grow ths 
of the spine In the sudden caves should the patient sun n e the symptoms 
ore the same ns those described in the cat whose cord has been divided (seo 
p 2 10) name!) retention of urine going on to overflow which passes gradually 
into automatic micturition Tins transition which takes onl} a few days m 
the cat takes weeks in man \\ hilo tho bladder is in the overflow stage it is 
pccuharlv liable to infection should an} pathogenic organism even B coli be 
introduced nml for this reason man} patients die without passing into the 
automatic micturition stage A large volume of residual urine alwajs renders 
a bladder spocuill} liable to infection but m acute transverse lesions of the 
cord there seems to he an additional factor tins is probably damage to the 
bladder wall from overstretching which has been prolonged because of the 
absence of pain W hen automatic micturition lias been established the passage 
of urine can he ev oked In cutaneous stimuli of the analgesic parts particularly 
of the penis scrotum anil perineum The passage of jets of urine is then usual!} 
associated with movements of the lower limbs il these are paralysed and these 
m«j be verv violent Residual urine is xlw aj s present but its volume may be 
small particular^ if cvstitis is present As a result of many jets of urine 
being passed at once when the patient is active he may remain dry for con 
eider iblc periods w hen resting 

In cases of slow compression of the cord retention may be preceded by 
mire used frequency of micturition without residual urine followed by difficulty 
in micturition with residual urine In some cases of slow compression there is 
no stage of retention or tins is so short that it passe* unnoticed 

lesions of the cord if the conus is intact do not abolish the bulbocavern 
osus reflex the contraction of the bulbocavernosus evoked b} pricking the gh ns 
penis but lesions of tl c canda equina do In cauda equina lesions automatic 
micturition does not occur and the untie dribble* aw a} more or less eontinu 
ou «lv Although spina bifida is congenital the associated cauda equina lesion 
is not neccssarilv maximal from the beginning and even after the patient has 
grown up it may progress b} roots which have been functional ceasing to be 
so In lesions of cither cord or cauda equina defecation and erection are likely 
to he affected if micturition is It sometimes J appens however in cauda 
equina lesions such as those m spina bifida that erection mvj be jireserved 
w hen the bl idder is completely paral} sed The possibility of this combination 
of svmptoms must depend on the irrangement of the sacral plexus in each 
case it can onlv occur if the highest root of the pelvic nerve carries a laige 
part of the v asocblator nerves to the perns and few or none of the motor nerves 
to the bladder \\ hen it occurs part pr the w 1 ole of the fluid emitted on coitus 

is urine affectl0n of , mc tuntion in tabes is difficulty and increased 

frequenev w ith a small or moderate volume of residual urine In more advanced 
cases there is a large residual urine under very low pressure The patient then 
complains of wetting himself particular!} at nights w ben he gets up and str urn 
out small quantities of urine although he has no desire to do so l ec ause he 
has found that this keeps him drier Incontinence occasionally occurs without 
residual urine Prostatic abscess may arise m tabes when there is residual 
urine with infection 
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Diagnosis The proof that a nervous disease is the cause of a defect of 

micturition depends finally on establishing the presence of a nervous disease 
capable of bringing about the defect , the means of doing this are not within 
the scope of this book When a ner\ ous disease is known to exist, mistakes 
can be made by assuming that the symptoms of disturbed micturition are of 
nervous origin when in fact a mechanical cause is present This error is 
particularlylikely to occur in tabes in which urethral stricture is fairly common 
When a patient with a nervous disease has infected urine, secondary stones 
may form in the bladder or kidneys 

To differentiate the cause of a considerable volume of residual urine which 
has lasted a long time, there are certain manifestations by which cases of 
ncr\ous origin differ from those of mechanical origin other than in showing 
physical signs of nervous origin unrelated to the urinary tract — • 

1 A large residual urine is under a very low pressure, which is obvious 
without an) special apparatus to measure it This condition sometimes occurs 
in mechanical obstructions, such as the silent form of senile enlargement of 
the prostate, but does not occur in most 

2 A large residual urine produces a much less evident enlargement of tho 
bladder on abdominal examination than an equal volume due to a mechanical 
cause 

3 The blood urea is seldom raised to the extent that would be expected 
from the volume of residual urine and the duration of the symptoms had the 
cause been mechanical 

4 Nervous diseases never lead to coarse trabeculation of the bladder or to 
the formation of diverticula 

5 The posterior urethra may be so widely open that a good view of the 
verumontanum can easily be obtained with an ordinary Nitze cystoscope 
This obser\ ation is not of much use unless the cystoscopy has been done without 
an anvstketic, and for obvious reasons is useless if it has been done under a 
spinal anaesthetic In a conscious patient and in the absence of any anaesthetic 
it is useless if the patient has a strong desire to micturate at the time This is 
perhaps the most important urological sign in a neurological condition, since 
the cj stoscopic findings are exactly the re\erse in Marions bladder-neck 
disease, which is the mcehancial condition most likely to bo mistaken for a 
neurological one 

Treatment — For the purpose of treatment, nervous disorders of micturition 
ibj-Acle JAv'.wmOjji? jaataxaltj’ avAs* in, s* gsre Wjyy ArctfYtdfflg' Ax ffiWiWr i JAvsy* twv 
acute or chronic 

Acute stage — Most cases of traumatic lesions of the spinal cord which 
the after sure i\ mg more than a few days do so from pyelonephritis arising from 
infection introduced into the bladder In many cases this is due to the adoption 
of sonic complicated method of treatment designed to avoid all infection, 
w hercas a simple method not so designed but gi\ mg efficient drainage of the 
bladder and thereby minimizing the results of infection would have been 
successful more often 

The methods which liaic been tried are expression of the bladder, tying 
a catheter into the urethra, intermittent catheterization and suprapubic 
c\ stostomy In choosing a method of treatment it must be remembered that 
some patients with acute Fpinal lesions which have at first all the signs of 
complete lesions, may completely or partially rocov or , this is rare in crushes 
from fracture dislocations, less rare in bullet wounds and common in trans- 
verse myelitis Ao method of treatment should be adopted which leads to the 
death ot a single recoverable case, for the reason that it avoids the retention of 
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suprapubic fistula in cases which are going to remain complete eienif such 
retention is a real disadvantage 

Whateier method is adopted hexamme should be given when possible 
before tlie treatment is started and continued during it so that formaldehyde 
is present m the urine from the beginning Hexatmne is probably useless if 
the urine is already infected and certainly if a urea splitting organism is present 
in it When possible the amount given should be determined by applying 
Rimini s test to the urine as 30 gr daily may not produce formaldehyde in the 
urine of some patients and may produce a chemical cystitis in others 

After a transverse lesion of the cord the bladder cannot be left alone because 
it becomes disorganized to a greater or lesser extent bv overstretching and also 
its size adds to the interference in the function of the other abdominal organs 
To avoid this and any possibility of artificial infection some surgeons with 
experience of gunshot wounds in the last war spoke in favour of emptying or 
partially emptying the bladder periodically by manual pressure on the 
abdomen It seems probable that the only cases in which this method met 
with any success were thoso of cauda equina lesions since urethral resistance 
is too great to permit it when the nuclei of the pudic nerves and their peripheral 
connections are intact A cauda equina lesion can he differentiated from a 
transverse lesion of the cord bj the absence of the bulbocavernosus reflex even 
immediately after the injury It is quite possible that cauda equina lesions 
can well be dealt with in the acute stages by manual expression and no harm 
is likely to arise from trying this method unless so much time is spent that 
damage to the bladder from prolonged over distension is allowed to occur 

Tying in a catheter is a most fatal way of treating the condition because 
the bladder is certain to get infected and a catheter is a very imperfect drain 
Various complicated apparatuses have been devised to attach to the end of 
the catheter with the object of pre\ enting infection in some cases they may 
delay the latter but in others gangrene of the bladder occurs In war when 
in many cases there is necessarily no attention for long periods tying in a 
catheter is probably the worst form of treatment and quite possibly worse 
than none at all 

Intermittent catheterization lias been successful in some cases over very 
many years but usually only m thoso whose circumstances are such that the 
same skilled person can alwaj s pass the catheter it is therefore quite mapphe 
able to w ar and usually to hospital patients 

Suprapubic cystostomy performed before the bladder has become damaged 
is likely to save the most patients because although the bladder is certain 
to become infected with the patient s own skm and fecal organisms the efficient 
drsuRSge g'Jvnn makes tbs of less consequence In war this method has the 
great advantage that it requires less attention afterwards A Wmsbury White 
tube or some other form of self retaining tube should be put into the bladder 
and Btitched to the skin The tube should be changed every eight or ten days 
and the bladder washed through the tube which has been freshly introduced 
each time the change is made If more frequent irrigation is required this 
should be done through a catheter passed per urethram for the purpose and 
not through the stale suprapubic tube since the latter procedure is likely to 
wash phosphates off the tube into the bladder and these may lead to the forma 
tion of stones If the patient is travelling a Mohr s clip is put on the tube 
and periodically released and if in bed the tube is connected by glass and 
rubber tubing to a boiled receptacle If a plaster has to be applied to the pelvis 
for orthopedic reasons it is important that the cystostomy should be made 
as high as possible 
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Partly from urinary sepsis and partly from fixation in one position patients 
with lesions of the spinal cord affecting micturition are peculiarly liable to 
develop stones in the kidneys This liability is to some extent diminished 
by periodically altering the position of the patient whenever orthopedic 
considerations permit it The stones are sometimes discovered when thej 
are still small enough to pass they should then be encouraged to do so by 
frequently altering the patients position when possible and by giving large 
amounts of water Renal colics frequently arise particularly when the 
patients first get up and should be treated with morphia If a renal colic is 
accompanied by fever and rigors lasting more than a few hours the case 
requires immediate treatment by ureteric catheterization if possible or by 
removal of the stone from the ureter by operation if not since obstruction 
combined with sepsis results in a rapidly progressing pyelonephritis On 
account of their rapid recurrence stones in the kidney itself are seldom worth 
operating upon in such cases unless the lesion of the cord has recovered to a 
large extent since their formation 

Chromc stage — When the bladder condition has become chronic or has 
never been acute suprapubic cystostomy is usually only advisable if a septic 
complication has become severe enough to threaten the patient s life without 
it If a prostatic abscess has been opened through the perineum of a patient 
with tabes the fistula is likely to remain open unless a suprapubic cystostomy 
is established 

The commonest symptom which calls for treatment is incontinence This 
can be dealt with by wearing a urinal or by intermittent catheterization The 
latter is ineffective unless the volume of residual is large If the patient s 
circumstances are such that he can arrange for catheterization to be property 
earned out this is better than wearing a urinal when the volume of residual 
is large he is not then subjected to the risk of developing sores from the 
urinal In most cases it is evident that intermittent catheterization will not 
be properly carried out and then the patient should wear a urinal which is 
less bother to a more or less helpless patient than a suprapubic cystostomy 

caring a urinal does not relieve the back pressure effect on the kidneys of 
large volumes of residual urine but unless urinary infection is severe this 
progresses much more slowly in nervous diseases than m mechanical 
obstructions 

The other condition commonly requiring treatment is recurrent exacerba 
tions of cystitis This commonly improves temporarily with irrigation of the 
bladder unless secondary stones are present 


ATONY OF THE BLADDER 

Atony of the bladder is a term used to express the idea that there is a 
failure of the bladder to empty itself m the absence of obstruction of a 
disease ol the bladder wall which mechanically prevents its contraction such 
as fibrosis following peh 10 cellulitis and of lesions of the central nervous system 
or peripheral nerves of the bladder The effects of mechanical causes of 
obstruction have at various times been partly or wholly attributed to atom 
and the effects of nervous diseases probably not less so At the present tune 
cases to which the term can be applied are so rare that it is possible they 
may all be due to obstructive causes or nervous diseases which have been 
ov crloohed 

The residual urine of senile enlargement of the prostate was at one time 
behoved to be partty due to atony and this belief was onty dispelled when it 
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became apparent that m a large majority of cases the residual urine became 
insignificant after prostatectomy In a small proportion of cases this does not 
occur a feu of these can be shown to have a nervous disease capable of pro 
ducing residual urine but most cannot Before attributing this last group of 
cases to atony it must be remembered that what appears to be a very slight 
obstruction raw be adequate for the purpose for instance if the superior 
opening of the prostatie cavity takes an 18 F catheter but nothing larger 
Cases with residual urine after prostatectomy which had not developed and 
do not develop signs of nervous disease can therefore only be property attributed 
to atony after they hav e been found to fulfil conditions w Inch in fact they seldom 
hav e fulfilled 

Some obstructive conditions have been mistaken for atony primarily 
Senile enlargement of the prostate occasionally produces large volumes of 
residual urine leading to overflow incontinence when no alteration can be felt 
on rectal examination but in such cases there are w ell marked signs of a 
posterior intravesical projection on cystoscopy 

Carcinoma of the prostate is occasionally mistaken for atony when the 
rectal signs are slight and overlooked 

At the present time most of the cases wrongly attributed to atony are 
those of Alan on s bladder neck disease a term which probablv includes more 
than one pathological condition its old descriptive name of prostatisme sans 
prostate shows well what was formerly thought about it In it there are no 
alterations in the physical signs felt on rectal examination and the diagnosis 
depends on cy stoscopic signs On cy stoscopy it is seen that the posterior edge 
of the internal meatus instead of curving off into the urethra from the level 
of the trigone is sharp and slightly raised above the level of the trigone 
jn most cases the bladder is markedly trabeculated On cystostomy the 
internal meatus can be felt to be more firmly closed than usual and tbe 
bladder is greatly thickened The condition is frequently associated with 
v esical div erticula 

A small proportion of cases of urethral stricture dev elop large volumes of 
residual urine v cry slow ly and in consequence the signs of renal failure develop 
slow 1} They occur in cases of stricture of long standing whose treatment 
has been irregular but they by no means always occur in cases whose calibre 
is narrow at the time that the residual urine is discovered These cases were 
regarded by AJarion as the condition winch now bears his name and it mav be 
that some of them are such At least a proportion however fail to respond 
to operations on the posterior urethra and show extensive atrophic changes m 
the bladder muscle on histological examination 

In infants large volumes of residual urine m association with dilated 
ureters and renal pelves occasionally occur the condition occurs m both sexes 
and the patients usually die before they grow up These cases have been 
attributed to atony but it is more probable that they are due to obstruction 
because the bladder is thickened and because in some cases measures taken 
to destroy the obstruction have been successful 

Cases occasionally occur in which all these conditions are apparently absent 
since appropriate measures for the relief of obstruction have failed and no 
physical signs of nervous disease can be found and these do not anse at least 
for many years These may really be cases of atony but as there is no positive 
way of making the diagnosis the possibility that this has failed should be 
borne m mind in each case The diagnosis of atony should not be made while 
there is any possibility of a curable obstructive cause being present unless 
surgical means to relieve obstruction have been tried and failed in a patient 
23 
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OPERATIONS ON THE BLADDER 

OPERATIONS TO RELIEVE RETENTION OF URINE 

T HE relief of retention of urine Mill usually be achieved by cathetenza 
tion (see p 447) and only when this fads w ill any other measures be taken 
These may be a suprapubic puncture or an open cystostomy 
1 Suprapubic puncture — This small operation is practised w hen retention 
cannot be relieved by catheterization — almost inv ariably a preferable measure 
It may be performed (a) By a spinal needle nhich is introduced just above 
the pubis m a vertical direction On entering the bladder fluid will be tapped 
and a rubber tube can be attached to carry it an av W hen the bladder is 
evacuated the needle is withdrawn Such aspiration has on occasion been 
repeated 

(6) By a trocar and cannula of the usual ty pe In view of its large size 

the skin and track should 
be rendered insensitive with 
novocain and it is well to 
make a nick with a scalpel 
in the skin through winch 
the instrument will pass 
The entry into the bladder 
can be judged by a sense of 
diminished resistance and 
the trocar is then w ithdrawn 
Kidd a trocar and cannula a finger temporarily stopping 

the outlet of the cannula 
A catheter of the largest size which will pass comfortably is introduced into 
the bladder and is steadied in position whilst the cannula is removed 

Neither of these methods is recommended If the bladder contents are 
unstenle the track through which the instrument must be withdrawn is neces 
sarily contaminated Leakage from the bladder is also quite likely to take 
place Extravasation into and suppuration w ithin the space of Retzius follow 
either of these accidents There is nothing permanent or reliable about either 
procedure 

(c) Kidd s bladder trocar and cannula is shown in Fig 174 It is designed 
for the introduction of a self retaining catheter which can be left in situ for an 
indefinite period Its large size demands good local anesthesia and the intro 
duction has to be somewhat forceful W hen the instrument is in position the 
stop cock on the straight tube is closed and the curved trocar is then withdrawn 
into the side limb The instrument is now steadied by an assistant and an 
expanding-ended catheter (Figs 175 and 176) mounted on an introducer is 
passed as far as the stop cock which is then opened The catheter moves 
on m to the bladder and is left there the cannula being eased out of the wound 
Finally the introducer which hitherto has kept the rubber catheter on the 
stretch is withdrawn The spreading end retains this m the bladder and 
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gentle traction on the catheter itself brings it into the summit of the viscus 
Once the catheter has entered the bladder close attention is paid to preventing 
the sudden release of bladder pressure which of course, is known to be injurious 
Immediately the introducer is removed the tube is spigoted and the urine is 



Fig 176 
de Pezzer tube 


withdrawn at a regulated pace A stitch to the skin may with advantage be 
employed to keep the catheter m position, as sometimes a patient will himself 
pull it out 

This operation, though preferable to the previously mentioned forms of 
bladder puncture, has its defects It assumes that the peritoneum has risen 
during the bladder distension and that an uncovered area exists through 
which it is safe to puncture This is not always true I have on several 
occasions seen the peritoneum anchored down to the pubis and forming a 
pouch m front of the distended bladder, and the pouch may even contain 
small gut Sly own practice is therefore to open the bladder through a 2-in 
incision m the lines alba under direct vision, and this I regard as a safer method 
2 Cystostomy — The bladder is approached through a small median vertical 
incision to 2 in in length The recti having been separated and the fascia 
transversahs having been sponged aside, the distended viscus comes into view 



Fig 177 

Method of keeping b de Pezzer or Malecot catheter on the stretch during 
introduction (suprapubic) 

It is steadied w ith tcnacnla and a No 32 expanding ended catheter is held in 
readiness Tins catheter is kept on the stretch by a pair of 7 in artery forceps, 
the beak occupying the tip of the catheter and the tube being retained in 
extension by being nipped between the shaft portions of the forceps (Fig 177) 
The outer end of the catheter is spigoted An incision m the bladder wall is 
made by means of a scalpel and the catheter is slipped through it, the artery 
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forceps being immediately undipped and removed so that the tube expands 
in the wound A stitch in the bladder wall above and below the catheter 
ensures a watertight joint and one of these stitches is used to fix the bladder to 
the undersurface of the abdominal wall The expansion of the catheter end 
occupies a position just below the bladder incision In cases of urinary reten 
tion the flow of fluid from the bladder is regulated by one of several means 
the author s preference being to plunge a hypodermic needle through the cathetei 
wall and let tlio urine drip slowly away 

EXPOSURE OF THE BLADDER 

Anesthesia — The ideal anesthetic for vesical work is a spinal and hea\ \ 
nupcrcaine is eraplojed routinely in the authors cases Premedieation with 
omnopon (J gr ) and scopolamine ( r '-g gr ) is customarily gi\ en one hour before 
the operation but reduced doses of these drugs are used m the very aged or 
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Autlora pelvis grip Gr ps He trunk immod ately Above the lac crest* 
ens [ring stab b ty an I avo <1 ng the danger of drag on the brach nl plea 11 if 
shoulder rests are employed 

feeble In robust subjects secconal (3 gr ) may also be administered with ad 
\antage The resulting relaxation is excellent and offers relative freedom from 
pulmonary complications and vomiting 

Inhalation anesthesia is general!} not desirable especially in the old but 
ibyiv.’ •r.wc’fAhftsu? lias j>.v .myrontawt .field nf vindication particularly when dnugr 
c> stostomies on patients tn extremis It may be used with negligible shock in 
subjects who would otherwise be quite unsuitable for any surgical procedure 
On several occasions I have done major operations such as tile removal of 
ii hr"e papilloma from the bladder with local anesthesia and have seen a 
prostatectomy performed under it though I have not myself attempted this 
In placing the patient on the table provision should be made for the 
Trendelenburg position as most bladder operations call for it For this purpose 
fixation by the ankles and vv ith the shoulder rests is satisfactory but a better 
way which avoids the danger of drag on the brachial plexus is the pelvic 
grip (Fig 178) originally introduced by the writer in 1921, to obtain the best 
position for external urethrotomies and other perineal operations 

Preparation of the bladder — As soon as the anesthetic has become effectiv e 
the bladder preparation is undertaken by a gloved assistant who is not as 
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\et fulh dressed for the operation Prior to introduction of a catheter for this 
purpose the prepuce should be withdrawn and its undersurface, together 
with the glans penis should be scrupulously cleaned This very important 
preliminary is often earned out perfunctorily and the resulting soiling of the 

surgeon’sglovesdurmg the opera* 
tion is most regrettable By 
means of a catheter the v i&cus is 
i I ]J n0 " emptied, and if cystitis is 

rL i // present a feu washes are given 
v, ith a bladder sy nnge (Fig 179) 
The next step varies with the 
nature of the operation If 
it takes the form of a partial 
cystectomy or other operation in which the bladder must be extensively 
mobilized ‘the \iscus is left empty, as this gives the greatest amount of 
room for perivesical stripping and manipulation But for the more common 
intravesical procedures in which the bladder is straightway opened the organ 
should be distended and for this purpose either air or lotion may be used 
Each has its ow n merits and draw backs The disadt antage of air is that m 
some recorded instances the air has passed up a patent ureter to the kidney 
and an air embolus lias resulted Though probably not a common accident 
the possibility of this cannot be entirely excluded The objection to a fluid 
medium is that it flows out as soon as the bladder is incised and may infect the 
prevesical space, especially if, as is so often the case, bladder sepsis is present 
But a combination oflotion and air gives the ideal method for if the trigone and 
ureteric orifices are covered with a couple of ounces of fluid this will preclude 
the entry of air by the ureter, and the bladder can now be safely filled with 
air up to the desired extent — say the equiv alent of a further 0 oz of fluid By 
this iik ms the danger of air embolism is avoided and the spilling of infected 

FLAP WHEN LAID DOWN 
COVERS GENITALIA 2ft ' 
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Iluiprnm of *hwt Pmj lojctl during bind ler operations on tho male 

w forestalled Tho catheter is non removed 
" ! '* "B" ln clcnIlwl '"til spirit ns is also the scrotum, anil tho external 

mrtl w rem.,ll!h r "-iu n “ ’' ,er,lc ,0 " rl 80 lll!lt no further attention to these 
1 rt i requital The assistant who has carried out this work now retires 

I Zu Z nr a '"'n' " ' ouU <' open, ng tho upper and larger one being for the 
Miprnpu iic ana. The lower anti smaller one lias an overlying flan bv which 
the penis and scrotum are covered t,ll tlicir exposure is necessvy 1 J 
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The supripubic approach to the bladder lias now adays almost completely 
displaced the contones old perineal route A feu surgeons use a transverse 
skin incision but the one employed by the writer and by the maionty of 
operators is a median vertical one Its length varies according to its purpose 
Thus if it is intended to make a simple drainage (p 188) the smallest incision 
pnmg adequate operating room is the best and 1| in in a thm subject or 2 m 
in a stout one will prove adequate 

For all other operations an incision reaching from the pubis upwards for 
"> or <i in is required Subcutaneous vessels give but little trouble though 
an odd one or two may need ligature at the lower end of the wound The 
deeper approach through the muscular layer maj again be a transverse oi a 
vertical one Some use the former keeping it about an inch above the pubis 
and notching the edges of the recti to gain adequate space It generallv heals 
w ell but the writer regards the v ertical mid line incision of the deeper structures 
as giv mg freer access Such an incision is carried right down to the svmphy «is 
pubis in order to get the maximum room low down where it is most needed 
The small pymmulahs muscle of one or other side appears in the lowest section 
of tlic wound and jt is well to follow its outer border as otherwise its upper 
end w ill be left unattached As soon as the recti are separated a self retaining 
retractor is introduced — the Gossett retractor (Fig 181) serves admirably — 
and the head of the table is lowered to a fairly steep Trendelenburg position 
Crossing the wound in its central section will now be seen the semilunar fold 
of Douglas Extra room will be gamed by dividing it and also the lowest inch 
or so of the posterior rectus sheath of which it constitutes the inferior margin 

J ving m the lower part of the wound the bladder is still hidden from view 
bv tbc thm fatty trnnsv emails fascia containing a variable number of vessels, 
sometimes of quite large size This fascia must now be displaced bv blunt 
dissection with a gauze covered finger when the outer longitudinal coat of 
bladder mu«clo will come into view (Fig 181 (1)) As with the two superficial 
lavers the bladder itself may be incised in a vertical or transverse direction 
The writers technique varies here When he desires a particularly free 
exposure of the bladder interior as foi instance m dealing with a large 
papilloma a vertical incision probably gives the best access It is thought 
however that a transverse incision gives superior healing This is because 
the place if any where healing fails is the inferior part of a vertical opening 
w hich lies behind the pubic bone A transverse incision av oids this \\ hichever 
incision is proposed the surgeon first computes the point where the reflection 
of the peritoneum takes place a point which may be plainly marked by an 
evident wnchus or which may be difficult to define precisely A transverse 
YSYtvsMWV v.oukl run its course about half an inch below this reflection a vertical 
one extends right up to it Stay sutures are now inserted on either margin 
of the proposed line of incision A cone of bladder is lifted up by means of 
these stay s and some gauze js lightly pad ed into the w ound around this 
cone (Fig I S l ) 

An endo ther my needle is u«ed to open the bladder this instrument giving 
rise to less hemorrhage than a scalpel or scissors The whole extent of the 
proposed mmion is traced on the bladder wall with the needle but it is the 
apex of the cone w Inch is opened m the first instance and as the upper part 
of the viscus contains air no spilling of lotion occurs The opening may now 
be extended as far as desired by gentle digital traction the deeper layers ot 
the vesical wall yielding easily A nozzle connected to a pump next removes 
the lotion covering the bladder base (Fig 181 (4)) The older method of 
allowing bladder contents to flow away through a dish with a hole in its base 
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is obsolete and vras * er\ objectionable because the fluid genera lh unstenle 
first of all filled the prevesical space and mevitabl) led to sepsis An open 


ended glass tube bent at a 
right angle and with a 7 in 
intravesical limb is more 
com enient for bladder w orb 
than the metal tubes with 
multiple onUces supplied bj 
instrument makers. Xlirough 
out mam operations the 
pump is in constant demand 
to clear awaj blood unne 
or pus charred portions of 
papilloma or other debns 
winch maj require removal 
The pump employed must 
be sufficiently powerful to 
act promptly and decisively 
An inefficient pump wastes 
much time and causes much 
irritation The self retaining 
retractor is now removed 
from the panetal wound and 
raaj be placed in the bladder 
(Fig 181 (5)) Alter- 
natively one of the more 
specialized bladder retractors 
mav be preferred and of 
these the Clifford Morson or 



Fig 18' 


Swift Jo]} patterns (FlgS 1 82 Clifford Monon s bladder retractor 

and 183) can be recommended 

The bladder now lies displa\ed before the surgeon together with the 
special objective of hn> search The subsequent stages van with the purpose 
of the operation and will be described in the appropriate sections 
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SUCTION DRAINAGE 

For man\ }ears the writer has been accustomed to keep the bladder empty 
b> suction This entails remov al of the fluids from the bladder sump as soon 
as the} enter A suitable \ esical tube and a pump are required The apparatus 
shown in Figs 184 and 189 has an external tube of the well know Fre}er 
t}pe At its outer end a metal clip (Stedman’s) holds a catheter in such a 
position that its tip lies $ in above the lower end of the outer tube, so that 
when suction is applied to the extrav esical end of the catheter it is impossible 
for the bladder mucosa to suffer injur} b} getting drawn into the catheter 
e}C The output of urine (2 to 4 oz per hour) will ob\ lousl} not keep the 
cathetei filled and an inlet for air must be provided so that negativ e intra 
\ esical pressure maj be prev ented In this apparatus the air inlet is supplied 
b} the outer tube 



Tig 180 Fio 100 

SteJm'm tub - * Electric pump 


The suction mi} be pro\ided bj a pump actuated by water by electricity 
or b} other means In my wards at the hospital certain beds are connected 
up to a water pump situated in an adjoining room (linen room or ward kitchen) 
There is no wastage of water as this, not being contaminated returns to the 
general hospital system 

The little electric pump seen in Fig 190 is an excellent deuce where water 
is not available and is used b} me in pm ate It is dependable, almost noise 
less and gi\es enough power It is placed on a small stool near the bedside 
and at a lev cl slight!} below tint of the bed so that grav ity nmj aid instead 
of hinder the flow of fluids 

if m ither of these methods is a\aiiahle a Higginson syringe may he em 
I* r n ** ^ or ft ttcntion at ten minute intervals, but the extra trouble 
is liiJlv n warded In the wounds favourable progress and the comfort of the 
patient 

Siut ion drainage cannot lie satisfactorily cared for under the bedclothes 
I tin ri fore recommend that a division lie made in the patients coverings, 
the lower set extending up to a point just nbovc the pubis, and the upper down 
to just bdow the umbilicus The wound remains uncovered, and is protected 
from the liedelothts h\ sterile towels Two small pillows are placed against 
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the patient s hips for purposes of warmth and a layer of cotton wool co;er» 
the iliac foss-p to within 3 in of the wound 

The suction continues uninterruptedly for about sixty hours aftei which 
both it and the prev esical drain may be remov ed The exclusion of tissue spaces 
and the healing of the wound in the panetes has by now progressed far enough 
to make them capable of withstanding urinary contamination After the 
removal of the tubes however catheter drainage is as a rule found capable 
of maintaining a dry wound In the after care of partial cvstcctomies or 
other very major operations on the bladder it may be considered de irible 
to continue auction for a longer time so as to permit more advanced healing 
to take place and there is httle or no disadvantage m so doing Hcalthv 
wound edges fall together almost immediately the tube is withdi iwn and thev 
quickly seal across even after this more prolonged drainage 

From the fourth day onwards the bladder is gently irrigated bv means of 
a syringe (Fig 179) fitted to the inlying catheter It is important that the 
viacus should not be over filled and no more than 1 or 2 oz must be introduced 
at one time The lotion is allowed to How back and the process is repeated 
sev eral times La\ age may be carried out two or more times daily according 
to the needs of the individual case The thing which counts is the mechanical 
washing the choice of solutions being less important Simple thuds are 
generally to be preferred to stronger antiseptics Sterile water boracic {sat 
sol ) and potassium permanganate (1 in 8 000 to J in 6 000) are generally useful 
The catheter is retained throughout the healing of the wound When 
during bladder lavage the wound has proved watertight for forty w Q ht hours 
the catheter may be removed In the case however of extensive operations 
on the bladder and especially on its base a longer period should be permitted 
to elapse before withdrawal of the catheter so that healing and epithelializa 
tion may be well advanced , „ ,, 
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CHAPTER XXIX 

SURGICAL ANATOMY OF THE MALE URETHRA 

T HE length of tiie urethra \ arics in different people and at different 
times in the same urethra because tho parts arc x erj extensible T win 
post mortem records the axerage figures are — 


Total length 

81 in 

Prostatic urethra 

H » 

Membranous urethra 

2 >* 

Pars cavernosa 

04 „ 


If measured during life bj a graduated catheter the axerage length is 
7J m 

The diameter of the urethra after death is not so important as its degree 
of dilatability during life Post-mortem figures, estimated by w ax casts, are — 
Near the meatus & in 

At the bulb % ,, 

At the membranous urethra VV „ 

At the prostatic urethra 1A .. 

At the neck of tho bladder -*"* „ 

The diameter of the external meatus x anes greatly , and in man} cases 
is much less than the aboxe figure Also the external meatus is the least 
dilatable part of the whole urethra 

Prostatie urethra — In later life the length of the prostatic urethra \anes 
depending upon the degree of prostatic hypertrophy Its diameter is greatest 
about the middle, which is very dilatable On the posterior wall is a median 
ridge called the ensta urethra;, at the distal end of which is the xerumontanum 
The prostatic ducts open into the urethra along the sides of the crista Unless 
inflamed they are not visible The verumontanum contains erectile tissue, 
and vanes in size On its summit opens a blind sinus, the sinus pocularis, 
which represents the fused ends of the Mullerian ducts from xi Inch the uterus 
and vagina of the female are developed The common ejaculatory ducts 
open on either side of the sinus and in some cases in the sinus Because of its 
erectile tissue the verumontanum prevents the regurgitation of semen into the 
bladder during coitus The verumontanum is generally left intact after 
suprapubic removal of the prostate 

Membranous urethra — This lies between the txvo layers of the triangular 
ligament, and is surrounded by muscle the external sphincter 

Pars cavernosa— This vanes much in length during life because of erections 
The ducts of Cowper s glands, which lie between the layers of the triangular 
ligament, open into the floor of the urethra near the bulb The glands of the 
pars cavernosa chiefly lie on either side of the mid-lme on the roof They are 
known as the glands of Littr6, and the ducts open toxxards the meatus The 
terminal dilated part of the urethra is called the fossa naviculans There are 
two large sinuses here called the lacume magna Because the ducts and 
sinuses open m the roof towards the meatus, when introducing a bougie or 
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catheter the tip of the mstru 
ment should be kept in contact 
w ith the floor of the urethra 

The urethra is surrounded 
bj many yellow elastic fibres 
and except m the prostatic 
urethra the mucous membrane 
in the resting condition is 
thrown into folds and is rugose 
This is important jn the causa mojtatc 
tion of stricture because if jn umthiu 
flammation is present surfaces 
m contact adhere and unite 1 ACUlAT0 * T 

Tlie cellular structure of the WJCT 
mucous membraneof the urethra 
is transitional celled in the pro 
static urethra columnar celled 
in tho membranous urethra 
and pars cavernosa squamous 
celled in the fossa rmiciilans 

Fasciffl—Tliesc arc impor 
taut because they influence the 
spread of urine in cases of extra 
\ asation 

The deep perineal fascia or 
triangular ligament consists of 
two layers of firm fibrous tissue 
w Inch extends beta cen the tu o . 

rami of the pubes and the 
ascending rami of the ischium 
They are intimately related to 
tfic periosteum and arc attached 
one to the posterior surface and 
one to the anterior surface of 
the pubic arch In front they 
unite and intermingle with the 
fibres of the subpubic ligament 
The compressor muscle passes 
between the two layers The 
lower border of the anterior 
layer is continued as Colies s 
fascia over the scrotum and 
unites w ith Scarpa 8 fascia 
where it is fixed to the thigh 
The flow of extras asated urine 
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if the membranous urethra is 

ruptured is thus directed into the scrotum and upwards over the abdomen 
The urethra perforates the perineal fascia about an inch below the symphysis 
pubis and tins being the most fixed part of the urethra is the most liable to 
damage by external trauma 

Between the two layers of the triangular ligament pass the nerves and 
arteries supplying the penis and the compressor muscles Incontinence after 
endoscopic resection of the prostate may therefore be due not to resection of 
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part of the external sphincter as many suppose but to heat damage to the 
nerves and fibrosis of the muscle Many of these cases recover in tune and 
require no specific treatment 

Muscles— Involuntary muscle is present along the whole course oi the 
urethra but is most manifest in the region of the prostate It is less evident 
in the membranous urethra and very sparse in the pars cavernosa The 
corpus spongiosum is also surrounded by a layer of involuntary muscle and 
thus affects the urethra These muscles are responsible for the powerful 
spasmodic contractions which occur during ejaculation and also for spasmodic 
stricture 

The chief voluntary muscles acting on the urethra ire the levatores am 
the compressor urethrae and the bulbocavernosus 

The anterior fibres of the levatores am pass dow nu ards along the sides of 
the prostate are inserted into the central point of the perineum and are desig 
nated the le\ atores prostatas 

The compressor urethrae is enclosed between the two layers of the triangular 
ligament It arises from the pubic rami and the fibres pass inwards to encircle 
the urethra Those fibres in immediate relationship to the urethra form a 
tubular sheath with no bony attachment 

The bulbocavernosus arises from the central point of the perineum and 
its fibres pass outwards and forwards and are inserted into the triangular 
ligament the membrane covering the corpus spongiosum and into the fascia 
cohering the dorsum of the penis Apart from arresting the venous return 
w hen the penis 13 in erection those fibres of the muscle surrounding the bulb 
have a direct compressive action on the urethra 

Arteries — The blood supply of the urethra is derived from the internal 
pudendal artery while it lies between the two layers of the triangular ligament 
One branch goes to the bulb of the urethra and to Cowper s gland Another 
branch is given off distal to this and entering the corpus spongiosum is con 
tinued forw ard to the glans penis 

Nerves — The urethra is innervated by the pedendal nerve which arises 
from the second third and fourth sacral nerves The pudendal nerve traverses 
the space between the two layers of the triangular ligament Branches are 
given off to the muscles of the urethra and to the mucous membrane 

Lymphatics — The lymphatics of the cavernous urethra drain into the 
inguinal glands and the external iliac glands 

The lymphatics of the membranous urethra and of the prostatic urethra 
also drain into these glands but chiefly into the hypogastric glands 

PHYSIOLOGY 

The function of the urethra is twofold First it is a channel for the evacua 
tion of urine from the bladder and second it is a channel for the transmission 
of semen into the vagina 

At rest the urethra is not a channel but a closed tube Complete relaxation 
of its musculature is necessary for the detrusor of the bladder to function 
adequately The voluntary muscles in relation to the urethra are sphinctenc 
when m action The synonyms for the bulbocavernosus viz ejaculatory 
unnu and accelerator urinai are misnomers for during micturition the bulbo 
cavcmosus relaxes and it is also evident from its origin and insertions that 
during contraction it must tend to occlude the urethra Relaxation of the 
m\ oluntarv muscle of the prostatic urethra must also occur for it is intimately 
related to the bladder musculature and helps to form the internal sphincter 
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The urethra as a separate urinary channel ceases to exist at the termination 
of the membranous urethra after which it becomes urogenital The urethral 
stream can be stopped by an effort of will the seminal emission cannot 

The emission of seminal fluid is a complicated act The neck of the bladder 
and the prostatic urethra must be closed while the urethra distal to the 
\crumontanum is subjected to alternating relaxations and powerful contrac- 
tions of its musculature The whole process is a reflex one and uncontrolled 
by the will, although some of the muscles invoked are voluntary and usually 
controlled by the will 

Tire x emmontanum contains erectile tissue and not only prevents the 
backward passage of seminal fluid but because of the groove on either side 
directs the flow foruanh When the fluid has accumulated in the bulb of the 
urethra the final contraction of all the muscles of the urethra projects the 
thud forwards, backward regurgitation being prevented by the compressor 
urethra* The involuntary muscle is intimately related to the genital act 

F McG Lovghnaise 



CHAPTER XXV 

EXAMINATION OF THE MALE URETHRA 

A PATIEVT with urethral symptoms should be examined thoroughly 
and systematically and no prudish restraint should prevent complete 
investigation 

History — The patient should be encouraged to describe his symptoms in 
detail however trivial the) may appear Sometimes these may be merely 
a fear complex inabdit) to micturate m front of others If thorough investiga 
tion is negative in regard to organic disease and fails to reassure psychiatr) 
is indicated The patient should alw ay s be asked whether he has had syphilis 
or gonorrhoea 

Pain at the beginning of micturition generally means that there is some 
obstruction to the onward flow of urine c g a plug of mucus mucopus blood 
clot small calculus or stricture The pain continues until the obstruction is 
overcome If pain is present throughout the act of micturition it may be due 
to some irritating constituent m the urine or to a too great concentration of 
a normal urine A complete urinalysis therefore should never be omitted 
Pain nm also be due to an inflamed urethra or a narrow meatus Pam at 
the end of micturition is due to vesical calculus or inflammation of the bladder 
neck The passing of blood and pus may be initial terminal or durational 
depending on whether the lesion is in the urethra at the vesical neck or in the 
bladder If terminal it is due to a final muscular contraction of the vesico 
urethral muscles 

3 requeue) of micturition may be due to renal or vesical as well as urethral 
lesions 

Renal frequenev is a reflex and often the first indication of renal tuber 
culosis It is unnssoented w itli urethral pain or discomfort Vesical frequency 
tniu l c accompanied by liy pognstric pain and terminal dysuna even strangury 
Urethral frequency may be accompanied by durational discomfort and 
a fi cling of irritation may be experienced in the urethra after micturition lias 
ceased If cistitis or urethritis is marked the frequency will be unaccompanied 
by features Miggestiv e of a differential diagnosis \ ery often the patient merely 
com] Inins of frequenev and the type of pnm or discomfort associated with it 
is onlv elicited on careful questioning If frequency occurs only in the daytime 
and not nt night no local lesion is responsible but some derangement of the 
mrvous fivsltm j roviding that a vesical calculus or foreign body has been 
cxeludid because oitl tr of these may be mobile owing to the patients 
mmt mints and if in contact with the trigone will cause irritation and 
fn q» enev 

Inspection Tills « ill show the presence of deformity fistula; or discharge 
This list should nlwnvs be submitted to microscopy 

Palpation Fins ma\ elicit pain or tenderness and the detection of indura 
tion calculus or foreign l oily 

Urethroscopy The |atient should be in the hthotomv position and the 
tnblt shghtlv tilted so ns to raise the pelvis A Geirmger pattern of irrigating 
urethrosco]HJ is n commended With this the bladder, the posterior and the 
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Fig 19’ 

Lower marg n of internal 
sphincter 



Fig 193 

Upper margin of internal 
sphincter 



Internal orifice inflow 
tap off 
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Internal onf ce inflow tap on 
showing alteration in mobile 
sp) meter 
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r re later ll lobe hypertrophy 


Fig 197 

Generalized prostat c hyper 
trophy 
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Radiography— This, is helpful in many cases apart from the detection of 
calculi and foreign bodies A urethrogram Mill re\eal strictures pouches 
i upturo and sinuses In suspected trauma it is safer than investigation with 
catheter or bougie especially if hpiodol is used which has antiseptic properties 
There are two methods of taking a urethrogram Either the bladder is filled 
with an opaque medium and the urethrogram taken while the patient mictur 
ates, or the urethra is injected with the medium and the A raj taken while 
the fluid is flowing The latter is the better method for the fluid is under 
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Post endoscopic resection views of internal Viretl ral orifice 
Uretbroseopic "Views 

<1 rum l telbroatopi 3M tal SVorl t I ou"hnane and Smith ) 

pressure and therefore abnormalities will be better delineated The patient 
should be in a semi prone position while the X-ray is taken, so as to minimize 
the extent of bone the X raj s must penetrate An antero posterior exposure 
is misleading because the curves of the urethra will obscure the picture of its 
continuity In the absence of pathological lesions a urethrogram w ill show the 
urethra dilated w ith the opaque fluid to the junction of the membranous and 
bulbous urethra The membranous and prostatic urethra are usually not 
delineated by a urethrogram except occasionally by a faint linear shadow 
The opaque fluid in the bladder is general!} visualized If a stricture is present 
a constriction may be seen General narrowing of the lumen of the urethra 
indicates periurethral fibrosis Branching shadows indicate fistulse sinuses 
or false passages If the orifices of the common ejaculatory ducts are patent 
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the seminal ves.eles may be tisuaUzed Odd Xngendaf ST 
static urethra are either false passages or abscess cavities o g 

s;: 

bougie Igag^tto stnctre 0 Idh^ng been passed, then on withdrawal 



Fia 202 

J C 14 years normal urethra 


the run of the acorn will lntch against the stricture, and so its approximate 
length be ascertained 

Microscopy — All urethral discharges should be examined, and in some cases 
cultures taken Smears should also be taken after prostatic massage ancl 
stripping of the \csicles Non-gonococcal organisms are very persistent, an 
treatment should be controlled and varied according to the microscopica 
report Absence of spermatozoa in these smears is of no significance 


URETHRAL SHOCK 

Many patients the first time they are being instrumented suffer a Jtiild 
degree of shock Tins is chiefly noticed m the apprehensive type Symptoms 
of shock begin to appear when tension is made on the suspensory ligamen 
of tlie penis, the handle of the instrument depressed, the external sphincte 
dilated and the prostatic urethra negotiated Usually pallor, sweat an 
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increased breathing are noticed and frequently full instrumentation has to 
be postponed On a subsequent occasion there may be no shock and examma 
tion can be satisfactorily earned out The phenomenon is a reflex one and not 
uncommonly occurs when a sphincter is first dilated Dilatation of the cervix 
or the rectal sphincter in an infant may evoke a similar reaction Even li«ht 
c\ ipan anesthesia does not abolish the reflex Fortunately the degree of shock 

Ge ringer a Urethroscope 
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produced although disconcerting at tlie time is not serious and readdv 
responds to simple treatment e 7 sal volatile 

Rarely the shock ma\ ha\e fatal consequences The face becomes pallid 
and sweaty the pulse imperceptible the pupils dilate and the patient after 
a gasp or two stops breathing Cardiac massage and injection stimulation 
are seldom successful To avoid such catastrophes the patient should be 
systematical examined first for most of the patients are elderly or suffer 
from some circulatory complaint The operator should always have at hand 
appropriate restoratives eg brandy sal volatile pituitnn ether an 
camphor Fortunately fatal or severe cases of shock are extremeJv rare 
An efficient local an&sthetic which has been allowed enough time in which 
to act combined with gentle instrumentation will go far to prevent the 
onset of shock 
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URETHRAL FEVER (URINARY FEVER) 

This is sometimes called urethral or catheter fever Most eases run a mild 
course, but often serious complications arise and occasionally there is a fatal 
termination The onset of the fever very often lias no relation to the seventy 
of the urethral instrumentation It is more likely to follow the first instru- 
mentation than later ones This may be due to the patient’s developing more 
tolerance, or to greater care and production of less trauma on the operator’s 
part (see p 756) 

F McG Loughnane. 
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CHAPTER XX\I 


THE DEVELOPMENT AND CONGENITAL DEFORMITIES 
OF THE URETHRA 

CONGENITAL DEFORMITIES OF THE URETHRA 

C ONGENITAL deformities of the urethra arc not, in the mam, difficult of 
explanation The de\elopment of this tube is not very complicated as 
are some of the processes which are inv oh ed of the parts above it, such 
as the bladder and the kidneys The urethra of the female represents only 
the first or proximal part of this passage m the male and it is true to say 
that the female external urinary apparatus is, w hen compared with that of 
the male, m a condition uhtch is known as hypospadias where the labia 
minora represent the unjoined parts of the more distal urethra of the male 
and the labia majora the scrotum 

The male urethra from the point of Mew of development is divided into 
three parts, just as it is anatomical!) But the three parts do not correspond 
to each other, for vv hilst the general!) recognized three parts of the male urethra 
are known as the first or prostatic portion, the second or membranous portion 
and the third or penile portion the first part is the only portion that roughly 
corresponds to the first part of the developmental portion It is true that the 
second part corresponds to the membranous and most of the penile portions 
but the third part developmental!) forms quite a small portion of the whole 
urethra, that w hich exists at the extreme distal part of the perns namely, the 
mcatal portion of the urethra and as a rule this is certainly not longer than | in 
It will be well for us to look at the female external urinary parts, for the) 
are exactl) analogous to the corresponding male parts but there is one 
difficult) in the wav of admitting in absolute analog) If, in particular, the 
clitoris be examined it v\ ill be found to bear a close likeness to the male penis 
but on a diminutive scale Thus there is a prepuce and a frcenum, and a 
glandular part at the tip of this organ Now if this does, in fact, correspond 
to the glans penis then the glans must be formed differently in the male, for 
it is connected with the corpus spongiosum, and this connection must therefore 
be a secondary union with a divorce from its original connections Moreover 
m certain cases of epispadias the penis may be only developed so far as to show 
some growth of the genital eminence and no union be found between the two 
parts, but even such a penis bears a close resemblance to the normal organ 
with a dilated portion at its tip which may’ be looked upon as the original 
glans perns However this may’ be it should be noted that the parts in the 
male do not exactly correspond to those in the female 

A very short description will now be given of the development of the male 
external parts which are m connection with urination But it is necessary to 
say now that at one time the vagina m the female would appear to enter the 
urethra rather than v ice v ersa In the anterior part of the embry omc cloaca 
two protrusions appear, one on each side , these are known as the genital 
eminences Eventuall) they grow forward and join with each other m the 
middle line to form the mam mass of the perns, and m them erectile tissue is 
formed and the two parts of the original perns form the corpora cavernosa 
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Below and behind the genital eminences there is developed bilaterally a 
ridge which likewise grows forward , these ridges come to blend with each other 
on their under side Into this combination of growth forwards and blending 
of the ndges the first part of the urethra opens, and the urethral tube is thus 
prolonged forwards part passu with the forward prolongation and blending of 
the genital ridges This process is prolonged forwards to near the end of the 
penis, and the cloacal portion of the tube is met by a pit like formation which 
de\ elops in the glans, and these two parts join evenly and symmetrically 
It may be noted here that the external meatus of the urethra which is 
thus formed is by no means a simple structure, for two raised flat plaques are 
developed on each side of the opening, which come into contact with each 
other, and are so arranged that the opening which they bound lies on a sagittal 
plane It will be found that the upper and lower surfaces of the normal urethra 
come into contact with each other, and so the mam part of the passage is 
compressed from abo\e down, ic at right angles to the sagittal opening of the 
meatus Thus a rifling action is induced and the urine is passed with greater 
force than it otherwise w ould be, and indeed we shall find later that the absence 
of this rifling action is a serious deficiency in cases of hypospadias 

As the genital ridges grow forwards to form the main part of the urethral 
passage, so erectile tissue is developed around the tube, and thus the corpus 
spongiosum is formed But it may be repeated that the glans penis establishes 
a connection with this corpus spongiosum, which apparently it had not at 
an earlier stage Some slight knowledge of this development is necessary in 
order that we may understand some of the deficiencies of the urethral passage, 
and it is upon the improper joining of the various parts that many of the 
congenital deformities of the urethra depend But the junction which occurs 
posteriorly is a very different process from that which takes place between 
the second and third parts , for, behind, the genital ridges simply surround 
the opening of the first part whilst the junction of the second and third parts 
is a union between two totally different parts, viz the meatus and the mam 
part of the urethra, and it is in connection with this union, or its absence, that 
the main congenital deformities of the urethra occur 

The deformities that will be considered now are as follows (1) hypo 
spadias , (2) sacculus of the urethra , (3) congenital stricture of the urethra , 
(4) small meatus The main points in connection with hypospadias will 
therefore now be considered 

Hypospadias — In this condition the distal ojiemqg of the urethra lies short 
of its usual termination, and the level at which the opening is found may vary 
from that of the perineum as far forwards as to be quite close to or indeed 
in the normal meatal region Except in those cases in which the opening lies 
far back, the orifice of the incompletely developed urethra is nearly always 
small and circular, and show s none of the complicated appearance of the normal 
opening Much more rarely it is transverse or it may be crescentic Its edges 
are thin, translucent and membranous, very different from the sagittally 
disposed slit-like normal meatus Moreover the plaques which border the 
opening normally contain lymphoid tissue and may be regarded almost as 
P^S 1 * c tonsils They are quite absent in all examples of hypospadias 

The normal meatus during the act of micturition is directed forwards and 
downwards and as has been mentioned has a rifling action, whilst the abnormal 
orifice is directed downwards The penis is sometimes, not always, recurved 
and bent upon itself, and this is especially pronounced during erection of the 
penis \\ hen the opening of the hypospadias is situated far forwards the 
normal meatus may be present, but it has made no connection with the poorly 
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developed tube of the urethra The abnormal appearance of the orifice has 
been considered but this opening maj be so small as to be hardly visible and 
it I s not large enough to allow the passage of an instrument 

The opening of the hypospadias may be found anywhere between the 
original cloaca and the tip of the penis and anj classification must follow on 
the let els at which the abnormal urethra opens Some classification mat be 
made as follows — 

1 Concealed hypospadias •> Corporeal hy pospadias 

- Glandular hypospadias 0 Peno scrotal hypospadias 

3 Coronal hypospadias 7 Scrotal hypospadias 

4 Post coronal hypospadias 8 Perineal hypospadias 

9 Persistent cloaca 

Concevled H\POSPtDl\S — This is as a rule only discoverable when the 
meatus is opened w ldely An opening will be found on the t entral aspect of 
the meatus but it is quite distinct Such a condition may alter the shape of 
the meatus from being a simple sagittal slit to one which though m a similar 
plane is club or arrow shaped with the expanded end pointing downwards 
towards the franum It is as though the meatal part had just managed to 
meet the penile urethral part In other words the lacuna magna opens by 
its floor into the mam part of the urethra instead of having an opening directly 
backwards into the mam part of the passage Such a condition may not have 
any further associated deformity such as a hooded prepuce This abnormality 
occurs in 14 per cent of the cases 

Glandular h\ pospadias — This is not at all an uncommon condition 
and as the normal meatus is present mistakes may be made as to the proper 
orifice through which an instrument may be passed The opening of the true 
urethra may be \ ery small In such cases the abnormal orifice lies just behind 
the normal meatus ’and may lie in the upper end of the franum i e the part 
near the meatus A hooded prepuce may be present but not always The 
condition occurs m 2 o per cent of the cases 

Coronal hypospadias — A hooded prepuce is found with this condition 
and affords a useful piece of e\ idence that an abnormal opening is present 
though it may be \ery small In such a case the franum may be perforated 
by the abnormal opening but nearer the vascular base of this structure than 
in the case of the glandular hypospadias The franum may have a bifid 
appearance Both this form and the second variety may be associated with a 
good deal of local sepsis as though urine had been collected under the edges 
of the franum It occurs in 14 per cent of the cases 

Post coronal hypospadias — This and all the succeeding types except 
the persistent cloaca! type are associated with the presence of a hooded 
prepuce The orifice is situated behind but close to the corona glandxs 
It occurs in 24 per cent of the cases 

Corporeal hypospadias — In this variety the opening is found on the 
undersurface of the body of the perns Although recurvation of the perns is 
found m the preceding varieties jet it is always present m this variety It 
occurs m only 2 per cent of the cases 

Peno scrotal hypospadias — ith the meatus situated at the base of the 
scrotum on its anterior aspect the deformity lends itself well to repair by the 
Bucknall operation (Fig 206) . 

Scrotal hypospadias — In these cases the opening is situated m the ventral 
wall of the scrotum and may be retracted into the yvall of the scrotum It 
occurs in 2 per cent of the cases 
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Perineal hypospadias — This is relatively common but although the 
opening is in the perineum it must not be confused with the next type, for 
there is only one opening to be made out, and this is the opening of the abnor- 
mal urethra in other words some of the genital ridge portion of the urethra 
has been developed although it maj be only a very small part This variety 
occurs in 15 per cent of the cases 

Persistent cloaca — Cases of such a condition do occur and the parts 
may bear a close resemblance to those of the female, and as a pronounced 
condition the opening of the rectum in the cloaca must not be forgotten 
The author has not seen such a case, but from time to time such cases are 
noted especially if any operation that has been undertaken for the relief of 
the condition has been follow ed by apparently successful results 

TRE 1TUENT OF HYPOSPADIAS AND THE RE ISONS FOR OPERATIVE MEASURES 
— These questions must be considered from the aspect of the patient as well 
as from that of the race, depending as this does upon procreation and the 
continuance of descendants From these points of view the cases may be 
divided into those m which operations are called for by the individual condi 
tion and those in which continuity of the race is to be assured 

Cases of individual importance — The small size of the orifice of a urethra 
affected with hypospadias may give rise to dysuria with its inevitable serious 
consequences and a considerable inferiority complex may result The hooded 
prepuce is a redundancy and is likely to be associated with sepsis This and 
the associated recurvation of the penis may draw undesirable attention, of the 
patient himself and his comrades, to the abnormal parts Moreover there 
may be much wetting of the clothes owing to the dysuria and to this recusa- 
tion and this maj draw attention to the condition In fact some cases do not 
attend as early as they might do, and it is not until the attention of the parents 
has been drawn to the state of affairs by the undue attention of school comrades 
that surgical advice is at last sought In these cases the possibility of ascending 
nephritis must not be forgotten and insistence may be stressed upon the possible 
poor functionating pow ers of the kidneys 

Cases of racial importance — When the opening is situated far back we have 
seen that it may lead to considerable difficulty in passing water properly, but 
from the point of view of procreation it is important to note that it may be 
impossible for semen to enter the vagina when a male is affected with any 
considerable degree of hypospadias It is interesting to note, however, that 
cases have occurred in the authors practice in which it would appear that 
neither entry of the penis into the ragma was necessary for the purposes of 
procreation, nor in every case of pregnancy has there been a vagina which 
coiild be entered Thus copulation may take place between the upper part 
of the thighs and pregnancy result, and the following cases have occurred m 
the authors own knowledge A man who had a partial amputation of the 
penis was presented by his wife with a fine child more than nine months after 
the operation Sir Alfred Fnpp had a similar case A girl was brought to the 
writer because there was something wrong with the act of micturition and this 
defect had been noted by the schoolfellows of the patient It was found that 
the vagina could not bo seen at all and the only opening that was visible was 
that ol the urethra It was found that there was a continuous membrane 
developed in the perineum which completely obscured the vagma, but at an 
operation it was found that this was not an unduly developed hymen but a 
separate membrane, and when the latter was cut through there was seen a 
normal perforated nj men At the same time in the wards at Guy s Hospital 
there was a female patient who had an ectopic gestation, but no entry to a 
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vagma could be discovered Natural!} considered then this question opens up 
the possibility of neither perns nor \a«ina being necessary for procreation but 
practicallr they are so and m many 

of the cases of hypospadias procrei ^ b 

tion is impossible The penis cannot 
enter the vagina owing first to the 
recurvation of the whole organ and 
if it can enter the vagma then the 
semen inav be discharged before it 
can enter the vagina owing to the 
Openings being situated too far 
back In those cases m w hich 
there is a meatus which is well 
formed as well as the abnormal 
urethral orifice instrumentation 
mav be verv difficult and therefore 
dangerous for example m cases 
of elderly people with enlarged 
prostates I/nder this heading maj 
al o be included the question of 
gonorrhcea occurring in those men 
who have hvpospadias The small 
opening and the recurved penis 
map prevent and hinder the exit 
of the discharge from the urethra 
and lead to the formation of gleet 
and stricture and if such occur 
then the pitient is liable to become 
stenle 

OPERvmE measepes — The 
above remarks indicate that there 
are manv reasons for operative 
interference 

First the hooded prepuce calls 
for circumcision for it is a re 
dundant ti-sue liable to dangerous 
cep is It also draws attention to 
the parts and mai establish in 
inferiority complex The operation 
in cwAftW casfifts jfpwws ApaLv awwfil* 
the recurvation Secondly the 
question of operative interference 
may be con idered now from the 
point of view of improving the local 
condition of the hvpospadias In 
the fir-t place by restoring the 
parts to their normal condition the 
recurvation may be much lessened 
and the opening may be carried 
forwards *0 that micturition and insemination are possible Before the generil 
question of trying to cure the recuryition by the dm ion of fibrous tissue 
it must be noted that much of the recurvation is not due «o much to the 
formation of any fibrous ti sue as to the shortening of the urethral passage 



The prehmtnarj steps of Edmonds a operat on 
these resi It in undoing the curse in the penis 
I Formation of the buttonhole m tie prepuce 
a The wets orw for the second stage of the opera 
ton (a) the button) ole (ft) met on througl the 
prepuce (e) tacit on aroun i the uret) re] groove 
(«/) me son through flap of muro is membrane at 
opening of irethra 3 The urethra letached 
(ft) the -shrunken and retracted urethral grcio e 
(c) men ion through the mucosa of the prep ice on 
AW- M' -vif* av»avn£ Ale gdasw jam? Awe gt* A*-e 
roucosi of the prepuce on the ncht s de A De 
tachment of tie flaps (a) guite stltcl through 
the plans (6) fin-t st teh (ft ) scoot d st tel 
( 6*1 third st teh (f-c) points on the flaps wh ch 
will form the most enter or part of the roof of t) e 
urethra 5. Complet on of the second stage 
y entral aspect of the penis Thus is an excellent 
operation for stra ghteiung a perns vh h curves 
lownwards Subsequent steps can be earr ed o t 
accord ng to Bucknatl s ope rat on (see 1 •-* ’*06 
an I 33M 
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In any case the division of fibrous tissues is to be very seriously considered for 
its removal may lead to the formation of more, and the condition be rendered 
much worse than it was before an operation Edmonds s operation (1900) is 
an excellent method of dealing with this problem, and this part of the pro 
cedure is depicted m Fig 204 (see also Fig 205) 

A golden rule is to restore the parts to as normal a condition as possible, 
and it is surprising how the recurvation disappears after a successful operation 
for the relief of the hypospadias 

A \\ ord of warning may be uttered now w ith regard to the possible instru- 
mentation for the purposes of dilating the abnormal orifice Such dilatation 
should never be done hurriedly or forcefully, and when actual retention of 
urine is present the writer belieaes that suprapubic cystostomy is desirable 
rather than dilatation of the abnormal orifice under these circumstances 
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Operation for straightening curved penis in hypospadias The curvature is due to the shortened 
incomplete urethra (Mr It mabury 11 kite a caae ) A Shows the considerable ventral flexion 
of the penis and the hooded prepuce B Tension on the prepuce obscures the external urinary 
meatus and brings into prominence the outline of the shortened urethra C Dotted lines show 
the position of the meatus and the lines of the intended incision D The meatus has retracted 
consi lernbly after the incision R Shows the new position of the meatus after suturing F, There 
in now a complete absence of any curvature compare w ith A 
The subsequent steps of the repair should follow the Bucknall principle see Fig 206 

If dilatation is considered to be called for then it must be done either by the 
introduction of a very small laminaria tent, such as is used in midwifery, or 
if there is difficulty in due arrangements being made as to adequate urination, 
a small silver cannula may be introduced into the orifice and left in situ for 
a considerable time This w ill lead to dilatation of the orifice and a permanent 
good result But in many e\en apparently trifling cases of hypospadias some 
operation is called for of a cutting nature 

If there be a normal meatus present, as there often is advantage must be 
taken of its presence, and the new urethra should be so made that it enters 
into such a meatus In one case, however, an abnormal opening which was 
situated upon the glans just behind the position of the normal meatus, and 
had led to considerable obstruction to the passage of urine, was treated by 
the writer as follows Two circular incisions were made in the glans immedi 
ntelj round the orifice, one separated from the other by about one twelfth of 
an inch and a conical wedge shaped circular mass was removed of the depth 
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of about a quarter of an inch The edges of the eicised part ivere brought 
together with sutures and the wound healed b} primar} union The operation 
widened out the opening and the result so far as the case was traced was 
verj good 

This method of operating took account of only the widening of the orifice 
but more advanced operations entail the formation of a new tube As before 
mentioned full advantage of any normal glandular meatus must be taken 
Its normal structure cannot be disregarded and its very special nature must 
be noted in this connection W hen the opening is situated on the bod\ of the 
penis or on the scrotum BucI nail s operation may be performed but tins has 
one great disadvantage naraelj the formation of hair after the age of puberty 
m any skin of the scrotum that has been used for the formation of the new 
urethra but the cases of the operation which were noted by the author were 
good as far as they were traced 

The waiter has seen one case in whom a new urethra was constructed that 
caused much inconvenience to the patient owing to the production of hair 
within the tube and this hair caused no inconvenience until nearly the age 
of twenty one Hair however does not occur m the mid line of the scrotum 
and not at all on the penis so that advantage can be tal en of this absence by 
the surgeon s keeping as close to the mid line as possible «o as to a\ oid the 
presence of potential hair The danger of hairs occurring in the urethra can 
be obviated by first of all transplanting the prepuce oil to the front of tho 
scrotum with its mucous surface upwards (Fig 206) If however the operation 
is to be performed on an adult the hairs may be dealt with as a prelinunarv 
step as indicated in Fig 206 Bucknall s operation is performed as follows 
It is most suitable foT those openings that are placed at the junction of the 
penis and the scrotum The steps of the operation ma} be left till later but 
an anesthetic is essential and precautions must be taken to know the exact 
functionating power of the kidnejs before the operation Deformities of tho 
upper and lower urinary tracts are occasional!} associated together 

Before the operation potassium bromide 5 gr three times a dav or less in 
the case of children should be given for about two dajs and tho bowels are 
to be opened After the operation the patient should be allowed to got up ns 
soon as is reasonably possible in order that his attention may be tal en away 
from the parts concerned and in one case which occurred to the writer of a 
much more complicated condition namel} ectopia vesica; the child patient 
w as w alkmg about the w ard and playing with oilier children in the first tw enty 
four hours after the operation It may be necessary to adimnstcr opium in 
some form after the operation and Parkers rule given to the writer verbally 
is a very useful one One mmim of the tincture for each }ear of the child s 
a^e and 1 mm added for the operation thus a boj of three w ould have 4 mm 
of the tincture The scrotum and the penis should be kept as high as possible 
after the operation almost on the surface of the abdomen Bucknall s operation 
ma} now be described in particular The patient is laid on the table in tho 
Iithotom} position and a large pad is placed under the buttoel s The neec* ar} 
antiseptic precautions are taken W e shall suppose that the opening is situated 
at the junction of the penis and scrotum although this is not a common site 
The question of a suprapubic c}stostom} is verv apt to be raided in this 
operation for although normal urine ma} be passed over a plastic wound 
with comparative impunity } et its passage ma} be associated with pain and 
the confidence of the patient in the surgeon be lost 

An incision in the long axis of the penis is made on each side of the mm line 
and as close to it as is possible and external to this prmiar} incision a second 
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ST™“a linear raw area ,s left on the side of the nud line of the penis 


Fio 206 

Bucknall a operation modified by transplanting prepuce on to front of scrotum as a first 
step T1 e cat! eter shown in hi is removed at the end of the operation and a suprapubic 
cystostomy is establishe 1 ( Mr U inaburj II fnte s case ) 

and scrotum Alternatively only one linear incision is made on each side of 
the mid line, w ith a short right angled incision at each extremity This 
enables a skin flap to be dissected outwards (Fig 206) The anterior parts of 
the skin flaps and the raw area are brought into apposition with the posterior 
parts and the penis is thus laid on the scrotum The inner edges of the opposed 
surfaces arc then united with catgut sutures and they are tied but not with 
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loo groit tension Tlie raw surfaces are then united w ith catgut sutures passed 
]A?ml>ertuise The outer edges are then united with salmon gutsutures Plenty 
of sutures should he used but never should thoy he tied tightly for they easily 
cut through before the « ound has healed Fig 206 (iv) indicates an alternate e 
method of suturing In this operation the penis is anchored to the scrotum 
After the parts hate healed the portion of scrotum which is forming the wall 
of thf new urethra is dissected up and its edges trimmed and if necessary its 
edges are secured « ith salmon gut sutures w hich are remov ed on the tenth 
dav or thereabouts In this operation then part of the scrotum is used for 
the formation of the new urethra 

The difficulty of adapting the edges of the scrotal part of the new urethra 
presented such difficulty to the writer that lie has never followed this method 
although it marked a great advance in the operative procedures previouslv 
adopted 

the writer has been satisfied with comparatively simple methods and he 
here gives an account of what he has done in the way of a simpler operation 
than that of Bucknall Ho does not pretend that it is original and in fact 
it is verv old Advantage is taken of the presence of any normal meatus that 
mat ho present and the edges are carefully guarded against possible damage 
An inoiMon is made on each side of the mid line about a quarter of an inch 
nwav from it and it extends ns far forwards as to include the meatus and as 
far i> tek as just behind the abnormal opening At the posterior end of the 
inciston it is allowed to com ergo towards the mid line and thus meet its fellow 
in the mul lint behind the abnormal orifice It may have been necessary to 
dilate the opening before the operation in accordance with principles already 
laid down Another parallel incision is made on the other side of the mid line 
The resultant edges are made to converge upon the mid line The inner edges 
of each incision are then raised upwards and united to each other bv means 
of catgut sutures The raw area outside is then united across the mid line by 
means of catgut 1 embert sutures and the outer edges of the wound are united 
by means of fine salmon gut sutures which are introduced by the method of 
rdmonds 

These arc really transposed Lembert sutures and ensure a w ide union of 
parts Plcntv of sutures must be used but there must be no tension of the 
sutures except to secure proper apposition This operation may not succeed 
in attaining its purpose but the surgeon if he has failed will not operate 
again short lv after the failure but care should be taken of any bridge of 
tissue that mnv be left ns it may be most useful m further operations But 
anv surgeon will ilo well to remember what has already been touched upon 
naniel) the serious inferiority complex that may be set up by repeated unsuc 
cessful operations for a congenital condition In only one case of perineal 
hvpospadias (lid the writer have a fatal issue and the very nervous condition 
of this patient and Ins bchav iour before the operation led him to operate too 
soon rather than too late He feels sure that it w ould hav e been better to w ait 
and let the patient see that patients did come hack from operations to their 
beds m a safe state The patient died with suppression of urine and it may be 
that the kidneys were not in a good functionating state but clinically this 
possibility w as not suggested until near the end 

"Many operations must depend upon the surgeons power of adaptation 
and tins remark especially applies to the greater deformities and the names of 
Stiles and Moynihan stand out in connection w ith such use of special ingenuity 


and adaptability 

After no operation of the 


nature described should an instrument such as 
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a catheter be introduced As John Hunter pointed out one hundred and 
fifty jears ago a catheter in situ is a foreign body and as such does harm to 
the healing of any wound On the other hand the surgeon must never be 
tempted to perform preliminary perineal section of the bladder for the urine 
is far too near the wound He must always perform suprapubic cystostomy 
and plan things so that the unne does not contaminate the wound As in 
other operations that have been described the patient should be allowed to 
get up as soon as possible and should occupy his mind with the usual work of 
the ward The salmon gut sutures maybe removed m ten days time or when 
union seems good 

It may be added that Willan of Newcastle has adopted most ingenious 
methods m transplanting lems with the object of reinforcing plastic methods 
hitherto described and form the skeleton of a new passage 

Saceulus of the urethra— This condition may occur either in the front of 
the urethra or in its first part but calls for small description now 

In the first place the glandular involution which forms the terminal part 
of the normal urethra maj not meet the mam part of the urethra thus miking 
no connection with the urinary passage and thus a saceulus is formed but 
no urine collects in it and practically it may be disregarded here but it may- 
cause some difficulty in catheterization especially in adult patients Much 
more important than this anterior saceulus is the posterior one which occurs 
in connection w ith the sinus pocularis of the prostatic region Attention w ill 
be given to this saceulus in another portion of this work (p 433) Suffice it 
here to state that such a saceulus may lead to false passages in the instmmenta 
tion of the patient especially in connection with the subjects of enlarged 


prostate 

Multiple urethrae — The meatal part of the urethra may grow bad wards 
without entering the normal urethra and thus two passages are formed and 
in a few cases such a passage may never acquire any union with the normal 
urethra but lies alongside of it Such a urethral duct may be the subject of 
gonorrhoea and such cases are apt to be particularly resistant to treatment 

Congenital stricture — The writer has had experience of three cases of this 
condition All the subjects w ere about the same age t e fifteen years In 
none of them was there the slightest evidence of gonorrhoea or of trauma 
including not only actual rupture of the urethra but also bruising of the passage 
walls In one of the boys there could be no question of gonorrhoea As these 
figures imply such cases are not common but that they occur the writer is 
cominced They are possibly due to the junction of the meatal and penile 
parts of the urethra occurring further back than usual 

All the cases did well with simple dilatation of the stricture but in one 
case the stricture had led to ascending perinephritis on the right side and 
actual ascending nephritis on the left side The stricture was dealt with aery 
gently bj dilatation and after this the left kidney was widely incised and 
permanently drained After eighteen months the renal wound ceased to dis 
charge unne and the wound healed well After this the right kidney was cut 
down upon and the perinephric tissue was found to be suppurating It was 
widely incised but the kidney was not itself incised Later a stone developed 
m the right ureter or was passed along it from the affected kidney This was 
removed and the wound has remained open in connection with the kidney 
c\cr since but showed signs of healmg when last seen \ ery little urine is 
passed through the wound and the boy remains perfectly w ell though actually 
lie has reached manhood by now and has married and is the father of a healthy 
girl The w riter w ould humblj suggest that many cases that are now left to 
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die w ith this condition or that of other forms of stricture should be incised 
for ascending nephritis Too much attention is paid to the incision of the 
bladder m such cases and not to the more important and life sa\ mg operation 
of inci*ing the septic kidncta 

Small meatus— The meatus unnanus ma\ be full} formed but very minute 
and no other dofonmU mat be noted It is onl} \er> rarel} that it is not 
8\ mnutncal being exncth in the middle line in the \ ast majont} of cases 
With the former congenital condition all the troubles of d}suna may be 
present and ascending nephritis ma\ follow upon such a condition When 
«uch a small meatus is met with whilst c\stoscop} is contemplated or some 
operation imolung the pissage of a I cage instrument the meatus should not 
he forcibh dilated but the \cr\ tlun part winch forms its floor should be 
diwdcd with scissors backwards and upwards The instrument can then be 
introduced 

On the other hand the meatus maj be found to be larger than is usual 
hut in this state of things there is probabl} some mild deformit} such as 
concealed htpo-'padias Or the urethral passage ma} open at the central 
edge of the meatus thus enlarging it 

A Raltii Thompson 
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a catheter be introduced As John Hunter pointed out one hundred and 
fifty \ears ago, a catheter tn situ is a foreign body and as such does harm to 
the healing of any -wound On the other hand, the surgeon must never be 
tempted to perform preliminary perineal section of the bladder, for the urine 
is far too near the wound He must always perform suprapubic cystostomy, 
and plan things so that the urine does not contaminate the wound As in 
other operations that have been described the patient should be allowed to 
get up as soon as possible and should occupy his mind with the usual work of 
the ward The salmon-gut sutures may be removed in ten days’ time or when 
union seems good 

It may be added that Willan of Newcastle has adopted most ingenious 
methods m transplanting veins with the object of reinforcing plastic methods 
hitherto described, and form the skeleton of a new passage 

Sacculus of the urethra — This condition may occur either in the front of 
the urethra or m its first part but calls for small description now 

In the first place the glandular involution which forms the terminal part 
of the normal urethra may not meet the mam part of the urethra, thus making 
no connection with the urinary passage, and thus a sacculus is formed but 
no urine collects in it and practically it may be disregarded here, but it may 
cause some difficulty in catheterization especially in adult patients Much 
more important than this anterior sacculus is the posterior one which occurs 
in connection with the sinus poculans of the prostatic region Attention will 
be gvven to this sacculus in another portion of this work (p 433) Suffice it 
here to state that such a sacculus may lead to false passages in the instrumenta- 
tion of the patient especially in connection with the subjects of enlarged 
prostate 

Multiple urethrae — The meatal part of the urethra may grow backwards 
without entering the normal urethra and thus two passages are formed, and 
in a few cases such a passage may never acquire any union with the normal 
urethra but lies alongside of it Such a urethral duct may be the subject of 
gonorrhoea and such cases are apt to be particularly resistant to treatment 

Congenital stricture— The writer has had experience of three cases of this 
condition All the subjects were about the same age, i e fifteen years In 
none of them was there the slightest evidence of gonorrhoea or of trauma, 
including not only actual rupture of the urethra but also bruising of the passage 
"'alls In one of the hoys there could be no question of gonorrhoea As these 
figures imply such cases are not common, but that they occur the writer is 
com meed They are possibly due to the junction of the meatal and penile 
parts of the urethra occurring further back than usual 

All the cases did well with simple dilatation of the stricture, but in one 
ease the stricture had led to ascending perinephritis on the right side and 
actual ascending nephritis on the left side The stricture w as dealt w ith v ery 
gentlj by dilatation and after this the left kidney was widely incised and 
permanently drained After eighteen months the renal wound ceased to dis- 
charge urine and the w ound healed w ell After this the right kidney w as cut 
down upon and the perinephric tissue was found to be suppurating It was 
widely incised, but the kidney was not itself incised Later a stone developed 
in the right ureter or w as passed along it from the affected kidney This w as 
removed, and the wound has remained open m connection with the kidney 
ever since, but showed signs of healing when last seen Very little urine is 
passed through the wound and the boy remains perfectly well though actually 
he has reached manhood bj now and has married and is the father of a healthy 
girl The writer would humbly suggest that many cases that are now left to 
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the, with this condition or that of other forms of stricture should he incised 
for ascending nephritis Too much attention is paid to the incision of the 
bladder m such cases and not to the more important and life sa\ mg operation 
of incising the peptic kidney s 

Small meatus— The meatus urmanus may he fully formed but very minute 
and no other defonmtv may be noted It is only very rarely that it is not 
RMnmetncal, being exactly in the middle line m tlie \ast majority of cases 
With the former congenital condition all the troubles of dysnrm may bo 
present and ascending nephritis mnj follow upon rucIi a condition When 
such a small meatus is met with whilst cystoscopy is contemplated or some 
operation involving the passage of a large instrument the meatus should not 
lie forcibly dilated, but the very thin part which forms its Uoor should bo 
divided with scissors backwards and upwards The instrument can then be 
introduced 

On the other hand the meatus mn\ be found to be larger than is usual 
but m tins Rtate of things there is probably pome mild deformity such as 
concealed hypospadias Or the urethral passage may open at the ventral 
edge of the meatus thus cnlnrgmg it 

A Uaiph Thomisqn 



CHAPTER XXXII 

INJURIES OF THE MALE URETHRA 


V ARIETIES — 

(a) Partial ruptures are internal interstitial or aponeurotic 
according to whether the mucous spongy or investing fascial 
layer is torn 

(b) Total ruptures are those in w hich all the coats are lnvolv ed 

(c) Incomplete ruptures are limited to a part of the circumference 
usually the roof remains intact (Fig 207 A) 

(d) Complete ruptures are those in which the whole circumference is 
broken (Fig 207 B) 


ft i/Af 

A B 

Fio 207 

Ruptures of the urethra A Incomplete B Complete 
(r on L i,u u and Fastcau ) 

Distribution of varieties — In the penile section rupture is usually 
partial and in the pendulous part incomplete in the bulbo perineal part it is 
generally total and incomplete or complete with about equal frequency In 
the membranous and prostatic sections it is usually total and complete 

Course — The edges of a tear of the mucous coat arc contused lacerated 
and inverted The gap heals by granulation tissue and 
fibrosis hence stricture formation aggra\ated by contact 
w ith unne and some degree of sepsis is the natural out 
come Laceration and hsematoma formation m the spongy 
coat lead to fibrosis which accentuates narrowing of the 
lumen If the fascial investment is ruptured there will 
be periurethral haemorrhage In total ruptures urine will 
extravasate unless prevented by surgical aid In complete 
ruptures the ends contract and retract The degree of 
stricture formation is determined by these antecedents 

RUPTURE OP THE PENILE URETHRA 

The pendulous section — ^Etiology— Crushing or bend 
1 cerate 1 woun i of the in g of the penis when erect may cause contusion injury to 
pen i© retl r the urethra and body Wounds of warfare and those in 
/ tn /“i> ArV^u c«a * by savage races many of which are part of a social 

or religious ritual provide the majority (Fig 208) 
Pathology — Haemorrhage may be severe sepsis in a resultant hsematoma 
maj be the commencement of a spreading cellulitis Trauma to the urethra 
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is usually slight and with no great tendency to stricture formation but with 
wounds from transfixion or longitudinal incision stricture and fistula are likely 
to follow A large part of the organ may be av ulsed in w ounds of w ar or other 
wise received in an air raid victim under my care the penis was completely 
amputated b\ a bomb splinter which additionally ploughed through the 
perineum and destroyed the posterior urethra 

Trevtmevt — Severe liTinorrhagc may be arrested by a firm bandage 
around the w hole organ and this is more effectiv e if everted against the counter 
pressure of an indwelling catheter The edges of wounds should be trimmed 
and sutured preferable in a transverse line to reduce the tendency to stricture 

The perineo-bulbar section — -Etioloov — The rupture is caused by com 
pression of the tube between an external force and the unyielding background 
of the pubes and triangular ligament such as results from falls astride a rope or 
narrow beam The degree of the force does 
not necessarily govern the extent of injury 
as m three personal cases A middle aged 
colonel of light build slipped while getting 
over a low stile lus perineum meeting the 
cross bar A few hours later I found a com 
plete rapture the deep end hav mg receded 
U in and through the triangular ligament 
A bov of 14 whilst making a run at cricket 
caught the end of lus bat in the ground and 
so forced the butt of the handle against his 
perineum Several weeks later when sent to 
me suprapubic drainage had been established 
for an impassable stricture I excised the 
stricture successfully by the Hamilton Russell 
technique (see p 401) A doctor friend fell 
astride the edge of a narrow metal plate and 
within a short time be noted h-cmatuna 
Micturition remained easy and as no perineal 

swelling appeared non operative treatment Vre r of e ^T^ 0B *? m , ruptu . r f d 
was adopted and was proved justified by the 
result \\ arning ns to a future stricture w as 
duly given 

Symptoms and signs — Blood usually escapes from the meatus or mixed 
w itli urine when micturition is possible Acute retention is present m complete 
and in most cases of incomplete rupture it is due to interruption of the mucous 
coat swelling from contusion and hemorrhage and to reflex sphincter spasm 
Ovvine to this protective spasm extravasation is delayed Pam is proportional 
to bladder distension Extrav asation is recognized by local and constitutional 
changes I ocallv a perineal swelling which is at first more easily seen than 
felt develops This may arise from extravasation of blood or urine or be 
mcrelv the result of superficial contusion If due to unne extravasation it 
will rapidly increase in size and spread to the scrotum penis groins and 
abdomen (Fig 209) Constitutionally extravasation of urine produces a 
toxasmia characterized by hiccough or vomiting pallor and many of the signs 

S A°ruptured urethra may be symptoinless and unsuspected until signs of 
a stricture arise after perhaps a lapse of years 

Diagnosis — The methods employed are applicable in all ruptures of the 
urethra 
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(1) Nature of injury — T he precise details of the accident should he 
ascertained a force directed against the perineum acting from before back 
wards hazards the bulbar section one from behind forwards the membranous 
the urethra m either case being compressed against tho pubes Gross fractures 
of the pelvic girdle account for tho majority of ruptures of tho posterior 

(n) Disposition of extr t* is ition of ujiinf — -W hen in the superficial 
planes this is easily recognized Where originating from a rupture deep to 
the urogenital diaphragm or spreading deep to it from the superficial planes 
in consequence of cleavage of the triangular ligament its existence maj be 
problematical suggestive constitutional disturbance maj arouse suspicion 
In obscure deep extra* asation swelling or resistance will c*entuall < > appear 
abo\c the groins in the lower hypogastnum and rectall* abo\c the prostate 
Skin discoloration in front of the anus may be noted Occasionally an nccumula 
tion in the cave of Retzius extends up into the hjpogastnum as a swelling 
resembling a distended bladder 

{w\) Emdence of fractured plums — P roof of this is an important step 
towards diagnosis of the ruptured posterior urethra and is supplied bj rccogm 
tion of altered bony landmarks and crepitus on examination of the palpablo 
pelvic girdle including those parts felt from the perineum and by tho rectum 

(iv) Radiograph* — T his will define the bone mjurj 

Contrast radiography — This is seldom of practical \ nine Excretion uro 
graphy may show an area of extra* asation Direct urctlirogrnphj like nil 
investigations requiring the introduction of fluid under pressure is harmful 
and should never be employed in the early stages its use is deferred to tho 
time when surgical closure of a fistula is contemplated 

(v) Urfthroscop* — This is of littlo help since xisualization without air 
or fluid distension both of which introduce dangers is unsatisfactor* In 
diagnosis and treatment of strictures direct inspection maj plnj a xerj import 
ant part especially w ith the aid of the posterior urethroscope 

(\i) The use of the cvtheter — It is better for this to bo deferred until 
its passage can be tried by an experienced surgeon in possession of a suitable 
instrument under appropriate surgical surroundings and prepared to proceed 
with any operative steps that may be indicated The outstanding risks are 
of increasing the damage already done by conxerting an incomplete into 
a complete rupture — the attenuated roof is a frail bond of union — and of 
introducing sepsis On the operating table the surgeon must pass a catheter 
to ascertain the position and degree of trauma to enable him to decide 
his procedure 


RUPTURE OF THE POSTERIOR URETHRA 

^Etiology Contusion of the perineum may rupture the membranous 
urethra independently of or in continuity with a penneo bulbar rupture 
Fractures of the pel\ ic girdle or dislocations of the sj mphysis pubis are respons 
lble ior the majority of injuries to the posterior urethra yet it appears that 
the urethra escapes in 90 per cent of such skeletal traumas \\ akeley (1929) 
found the incidence of urethral rupture to be httle o\ er 5 per cent 

Pathology-The membranous part may be tom by the splintered rami 
(Fig ^10) or by the triangular ligament the prostatic is more liable to injurj 
from fractures or dislocation of the pubes or to be guillotined by the deep 
lajer of the triangular ligament Supported by the compressor urethra? 
linear alignment ot the tom ends of the membranous section is preserved but 
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m the prostatic section there is no such support m the latter the pubo 
prostatic ligament yields and blood and urine escaping behind the symphisis 
force the prostate upwards and backwards thus breaking alignment winch 
onlj appropriate surgical intervention can restore Urine will extravasate in 
the same direction as with extra peritoneal rupture of the bladder (Fig 209 
see p dlO) or ma) reach the superficial perineal planes when the urogenital 
diaphragm no longer acts as a barrier Extravasation preludes cellulitis 
abscess formation and fistula Fractured bones by contact with septic urine 
become infected osteomyelitis and necrosis follow 

Symptoms and signs — Retention of urine is absolute Less blood escapes 
from the external meatus than with more distal ruptures Shock and pain 
from retention and fracture are marked External signs of extravasation are 
delayed perianal bruising may appear as an early indication of it 



(From to non and Past au ) 

Differential diagnosis from extraperitoneal bladder rupture has often to be 
postponed until the operating table in obedience to the veto upon preliminary 
catheterization Pelvic cellulitis and venous thrombosis may both simulate 
extravasation of urine the former however usually shows higher py rexia 
and the latter more marked cedema of the penis and scrotum 

TREATMENT OF RUPTURED URETHRA 

First aid — (0 W ith normal micturition and no perineal sw elhng three days 
rest in bed is ordered A perineal swelling although only hemorrhagic 
should be incised Passage of a catheter is unnecessary Do nothing above 
all no exploration (catheterization) Marion (1921) 

(ii) With retention a distending bladder should be aspirated with an 
exploring syringe or intubated by the closed trocar cannula method the cave 
of Retzius being also drained 

Operations of repair — It is often open to question whether (a) to expose 
the rupture early at the risk of finding tissues unsuitable for neat toilet owing 
to contusion and unequal to supporting sutures or ( b ) to delay hoping for 
local recovery but at the same time condoning to wider separation if the 
rupture were complete M hen the prostatic urethra is injured delay is only 
justified by inability to withstand operation In all operations passage of 
a catheter is the first step . , . . 

(i) If a catheter withdraws several ounces of retained urine it should be 
tied m for forty eight hours A perineal swelling should be drained Sloughing 
of the urethra recorded when this method is adopted may be due to the use 
of too large a catheter or to imperfect periurethral drainage 
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(ii) If a catheter is checked near the triangular ligament, external urethro- 
tomy is required the Trendelenburg lithotomy posture is adopted (big -II 
and a Clutton bougie substituted for the catheter The scrotum is retracted 
by pinning it around the penis The end of the bougie is felt for in the perineum 
or per rectum to judge the location of the rupture The incision u ill be medial, 
centred over the rupture when this is bulbo-mcmbranous, ns in the majority 
(Fig 212) or curved and transverse when inembrano-prostatic When exposed 
the bougie s end will disclose the type of rupture 




tic 212 

Incwon for exploration of rupture of 
the bulbous urethra Also suitable for 
impassable stricture where incision or 
excision is required T) o wrotum w 
retracted b> clips and a \\ heelhouse 
staff is tn situ 
(Court?*) of C A Welts ) 

If incomplete, withdrawal dis- 
plays the roof and allows passage 
of a director (the Teale’s gorget 
may be used) towards the bladder 
to aid passage of a catheter 
Lacerated edges of the tear may be 
conservatively trimmed Sutures 
are not required unless the roof 


, . , appears frail, when tension may 

be eased by one or two stitches in the lateral w alls It should be remembered 
that restoring the legs to their normal position reduces tension and in fact, 
as Kutheriord has pointed out allows apposition of the edges in most cases 
I delay knotting stitches m any operation upon the fixed urethra until the 
legs are lowered, preparatory to this the ends are held in forceps Many 
surgeons omit the indwelling catheter I prefer one for forty eight hours and 
experience has not taught me that sepsis and stneture formation are thereby 
promoted Suprapubic drainage ls favoured even in the less severe incom- 
plete ruptures by the majority of surgeons to day , urine deviation lessens 
the tendency to stneture 
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1/ complete, the bladder should be immediately opened and a curved 
instrument passed m retrograde fashion to disclose the proximal end (Fi° 
213) The mobilized extremities of the whole thickness of the roof are trans 
fixed with sutures (usually three) of 00 catgut which are held in forceps an 
additional stitch m each lateral wall maj be desirable All are arranged to be 
knotted on the mucosa as the legs are lowered A catheter is passed along the 
w hole length of the urethra to the bladder and held by a supporting stitch to the 
abdominal w all , it will be retained for a week The bladder incision is closed 
around a W insbury - W hite tube 

Jf the membrano * prostaHc 
urethra is torn , usuallj at the 
apex of the prostate, suturing 
is seldom possible and reliance 
must be placed upon a “ splint 
catheter to preserve alignment 
Transv esical, retropubic and 
penneal manoeuvres have been 
described to manipulate it into 
position The displaced prostatic 
urethra maj be reduced by 
digital pressure within the bladder 
(Nehgan 1941) and so allowing a 
steel bougie passed from the penis 
to traverse the whole length of 
the canal In one case I was 
able to manipulate a cun ed steel 
bougie into the bladder by reduc 
ing the backward displacement of 
the prostate with a finger in the 
rectum A rubber catheter can 
then be attached to its end and 
placed in position as the bougie 
is withdrawn A method I have 
found useful is to bring the ends 
of penile and retrograde bougies 
out through the perineal wound 
and to thread ov er each the open 
ends of a length of plain (22 Fr ) 
rubber tubing, these are drawn, respectiv ely , up into the bladder and down 
the distal urethra Splint catheterization is continued for at least a fortnight 
Replacements can be effected b> the railroad technique 

The retropubic space and other areas of extravasation must be thoroughly 
drained Primary suprapubic deviation of the unne by aspiration or intubation 
may be all that is pos«ible as a first aid measure 

Reconstruction is an arduous task m cases improperly treated m the initial 
stages, when perhaps failure to restore continuity has Jed to retention of 
suprapubic drainage In them will be found an indefinable fibrous mass 
occupjmg the interval between the rami and welded to them It may extend 
to the bladder base and is often the seat of urinary fistula; Ruthless removal 
of this mass is the first step taking care to preserve any lumen that can be 
disclosed by supporting bougies, retrograde or passed from without Union 
between the distal end and the stump of the prostatie urethra or the bladder 
neck may be procured by the methods of Watson (1935) or of Young (1942) 



Penile and retrograde instruments used to define 
the lacerated ends of a ruptured urethra A similar 
teehniq 10 is h useful slep in the course of operations 
for impassable strictures 

(Fro n D eeatet t>f the t rtlhru and Pen « D Arry Medea ) 
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Hamilton Bailey (1039) and Welle (1941), adopting the former’e technique 
reported successes The distal urethra is separated as far back as possible and 
split horizontally «.th the formation of flaps ^.ch liinge a ^ Madder end 



(From Surgery of Modem Warfare Hamilton Dailej ) 


be sutured to the stump 
of the prostatic urethra or 
to the bladder neck , the 
remainder of the circum- 
ference is formed by the 
process of natural repair 
Continence after this opera- 
tion is doubtful In Young’s 
method the corpora cavern- 
osa are separated from their 
attachments and shortened 
drawing the penis under the 
pubic arch and so procuring 
contact of the parts to be 
anastomosed The altema 
ti\e to these or similar 


devices, other than permanent suprapubic drainage, is ureterocolostomy 

An orthopedic sling suitable for treating pelvic fractures complicated by 
trauma of the lower urinary tract in the early stages is shown in Fig 214 
Some prefer the Watson Jones plaster spica 


INJURIES OF THE URETHRA FROM INSTRUMENTATION AND GUNSHOT 
WOUNDS 

Instrumentation — Passage of rigid instruments may traumatize a diseased 
or normal urethra by penetration or by splitting 

The diseased urethra — Strictures and prostatic enlargements provide 
the commonest examples (i) With strictures narrow instruments may pene- 
trate the urethral wall causing false passages which may be submucous 
interstitial or periurethral forcible dilatation with too large calibre instru 
ments engaged in a stricture may split the inner coats longitudinally, as a 
finger may split a tight kid glove (n) With prostatic obstruction the accident 
may happen in the presence of either the simple or malignant gland Penetra- 
tion into the gland substance may result from forcing a bougie the tip of w hicli 
is engaged in a pocket either distal to a prominent adenoma or to a transv erse 
ridge (Guthrie s bar) sometimes found at the bladder neck I have know n such 
penetration transfix a middle lobe projection making a burrow through which 
catheter drainage of the bladder was successfully carried out for a week * At 
my subsequent enucleation of the gland the false passage within it was well 
defined Transfixion may occur with the carcinomatous gland instruments 
having found their way into the periurethral tissue the rectum and even into 
the peritoneal sac 

Ihe healthy upethra — A narrow instrument may pierce the floor of an 
ov er-large crypt or lacuna but the most frequent traumas often unnoticed at 
the time, occur as splits of the mucosa from the injudicious use of instruments 
of too broad a calibre, cystoscopes, endoscopic apparatus for prostatic punching 
or resection, lithotntes and the Bigelow cannula are the common offenders 
Gunshot wounds of the urethra — The nature of the wound will vary with 
the type of missile Though lacerations are more to be expected with H E 
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fragments nfla bullets may inthrcctly cause almost as severe liavoo if fracturnw 
the pel\ ic girdle ° 

intrj and exit wounds may be hypogastric inguinal sacral gluteal or 
in the upper thigh with injury of any structure m the missiles path thus 
bones \ essels nerves anus rectum or the bladder may be simultaneous!} 
involved the peritoneum and its contents may not escape the external 
genitals are particularly exposed to injury 

\\ OUNDS OF THE free penile urethba have been considered (p 392) 
\\OlNDS OF THE FERINE AL MEMBRANOUS AND PROSTATIC URETHRA — 
The e more commonly result from gunshot fracture of the pelvic girdle In 
some recorded cases the missile was found lodged in the prostate m others 
in the urethral lumen in cither case causing retention of urine 

P vtiiolooi— This is an addendum of the characteristics of war wound 
sepsis complicated by the reactions to urinary extravasation varying with 
its duration of stagnation and to the raised tension established haemorrhage 
and the gas product of anaerobes further raise tension and multiply the local 
destructive effects A large urethral laceration will allow free superficial 
escape of urine and give vent to mflammatoiy discharges so modifying con 
stitutional and local effects Simultaneous involvement of the rectum or anus 
establishes a subcutaneous fistula or a cloaca like superficial wound from which 
urine and fa?ces escape A minute shell fragment or a bullet may cause a total 
but incomplete urethral rupture compatible with micturition yet allowing 
extrnv nsation 

S\wftoms — These are practically the same as described on pp 393 
and 

Diagnosis — The catheter will play a more prominent part than in sub 
cutaneous ruptures dangers incurred by its use arc small m comparison with 
the damage the urethra is hi ely to have suffered from the violence of a missile s 
injurv Routine methods (p 394) ranged under this heading are employed 
as the cases and circumstances indicate 

Treatment — Excision of as much of the w ound track as is within reach 
minimizes sepsis reduces the tendency to fibrosis and promotes more rapid 
healing subsequent plastic repair will thus be simplified Drainage of extra 
vasated blood and urine and incision into areas of cellulitis must be thorough 
Powders of the sulphonamide compounds applied locally limit spread of mfec 
tion Toilet of the urethral wound is seldom helpful in the early stages 
a nble from non a iable tissue is difficult to determine sutures would not hold 
Young (1942) supports the use of the impelling catheter on the eAidence of 
case reports from the 1 9 1 4 1 8 w ar Suprapubic drainage is generally advisable 
oct'vwowvUy a. large perineal w ound max be used for bladder drainage 

Note — Effect of sulphonamide dernalives — To day when it is customary 
to u^e these orally or locally propbylactically and therapeutically for any 
injury liable to septic sequela? it should be recognized that the characteristics 
of urine extravasation may be considerably masked and therefore overlooked 
Fever and toxic phenomena may be absent alteration of skin colour delayed 
for several days examination merely giving a suspicion of deep induration 
and superficial cedema Occult extravasation none the less will be exercising 
its usual destructive effects and when exploration is eventually made a far 
worse condition of tracking sepsis and tissue death may be found than was 
expected from the a ague signs This note is added not to put an embargo 
on the use of these very valuable substances but as a w arrung of a possible 
pitfall Penicillin may similarly obscure although minimizing the ill effects 
of a concealed escape of urine 
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TREATMENT OF TRAUMATIC STRICTURES 

or is tortuous 



Fig 215 

Steps in Fxtemnl Urethrotomy for incision of stricture The Wheelhouse operation 

A, Incision exposing bulbocavemosus B Urethra opened in front of stricture 
C Stricture laid open Inset shows catheter in situ after incision of stricture 
(V rom I) mum* 0 } the Irrthra and Pen • D Arcy HcCrea ) 

Operative treatment may be necessary where excessive fibrosis m and around 
the urethral wall renders dilatation ineffective Internal or external urethro- 
tomy may be employed The former serves in the milder cases distal to the 
urogenital diaphragm The latter is reserved for the more fibrotic ty pes and 
where the stricture is only passed with difficulty or is impassable , incision 
or excision is at the surgeon s disposal, and either is applicable to any part of 
the urethra The special methods a\ailable for the prostatic urethra have 
been mentioned (p W7) 
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injurifs of the malt tjrethpa 

JSTFUSU. UEFTHBOTOMl-Tlu, » 

lumen Mil! call for tho assistance ,,,,'tliru or usuallv to™ 

either through n more l 1 ™''"’"' ' nl '' t J, llM ,| 0 , e d the stricture, mav be 
calk The urethra on either side be" 1 - preferable and not diffieul- 

incised (h ig Jl!) or rafted lift -1 > 1 , lot ed bt periurethral fibron- 

unless the stricture is ileeplt placed an 1 
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Post operative dilatation of traumatic strictures must bo accepted as the 
rule winch applies equally to the most mild and to the most severe The length 
of interval between the dilatations must be decided in each individual case 
and there is no time signal for discontinuance of such treatment it appears, 
however that with the progress of time indeed after the first twelve months 
the tendency to contraction is much diminished in conformity with tins 
peculiarity of fibrous tissue elsewhere 

The surgery of repair for closure of fistula: and reconstruction of urethral 
defects is on p 408 

John Everidge 
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FOREIGN BODIES, CYSTS AND FISTULffi OF THE 
MALE URETHRA 

FOREIGN BODIES IN THE MALE URETHRA 

T HE number and \anetv of foreign bodies found m the urethra and 
bladder (see p 334) are legion although rare in regard to the number 
of patients seen Most foreign bodies in the urethra have been intro 
duced through the external meatus Sometimes the foreign body is the result 
of instrumentation A filiform guide may become detached from the follower 
hut this generally reaches the bladder This accident may be due to the fact 
that the connection is worn and unfit for use or to a faulty and loose screw 
connection That firm union is present should be accurately determined 
before the follower is passed Many screw connections have faulty and mac 
curate threads due to lack of engineering standardization amongst instrument 
makers and unless the surgeon is mechanically minded and realizes this and 
tests the connection meticulously before use catastrophes will occur A gum 
elastic catheter which has perished may also break and a portion be left in 
the urethra A hthotnte has been known to cause trouble and become a foreign 
body the mechanism failing to work when the blades were open in the bladder 
In children a foreign body may be introduced into the urethra as a result 
of mischief or mquisitiv eness eg a pea a fruit kernel or a thread of w ire 
The same occurs in the nose or ear Usually howev er the patients are mental 
defectives erotics or the inmates of lunatic asylums Mire wav candle 
grease pins chalk and pencils have all been found The chief culprits are 
erotic adolescents the type who indulge in masturbation Sometimes the 
introduction of foreign bodies such as wax and candle grease is resorted to in 
an endeavour to check nocturnal emissions or to prevent discharge when 
gonorrhoea is present An abnormal mind is obviouslv the author of either 
procedure 

It is difficult to explain how a foreign body ascends the urethra and passes 
the external sphincter Efforts to extract it milking the penis alternating 
erection and relaxation are possible explanations A flexible wire passed 
along the urethra and into the bladder may he fully pulled in as a result of 
the bladder filling and emptying As the bladder contracts the wire will 
be kinked and folded together which will prevent its extrusion Filling of 
the bladder will allow more of the wire to be pulled in especially if it 
becomes entangled in a trabeculation in rugae or by perforation of the mucous 
membrane 

Complications of foreign bodies m the urethra are rare Urethritis abscess 
fistula haemorrhage and dysum occasionally occur \ ery often the duration 
of a foreign body is short the flow of urine being sufficiently strong to eject it 
Diagnosis — This can usually be inferred from a history of the case but 
X rays palpation or urethroscopy will make the diagnosis certain 

Treatment — If a foreign body can be palpated w ithin 3 in from the meatus 
an alligator forceps will often suffice for its grasp and removal In other cases 

° 401 
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an operating urethroscope ean he used, the foreign body seen and grasped 
by forceps and extracted Occasionally in the prostatic urethra the foreign 
bod\ can best be pushed into the bladder by a large bougie and remo\ed 
suprapubieally or n ith an operating cystoscope A broken gum elastic catheter 
is most easily remo\ed suprapubieally Rarely a perineal urethrotomy will 
be necessary This will be essential in the case of a retained lithotnte, and also 
an engineer assistant to diude the shaft, after which one part will be removed 
suprapubieally and the other withdrawn through the meatus Wax or candle 
grease which fails to come away with forceps can be dissolved with xylol, 
1 oz of which is injected into the urethra This is retained for an hour by 
clamping the penis and on remowng the clamp the xylol with the dissolved 
foreign body will flow away The urethra should then be irrigated, although 
xj lol is seldom irritating to mucous membrane A pm is easily removed It 
is generally introduced head first To remove it the pin is manipulated and 
the point thrust through the floor of the urethra and penis It is then reversed 
and gently pushed along the urethra towards 
the meatus, when the head can be grasped 
and the pm extracted 

CYSTS OF THE URETHRA 

Cysts of the urethra are not uncommon, 
but they so rarely give rise to symptoms that 
they are not suspected although often found 
in urological clinics at routine urethroscopic 
examinations They may occur anywhere 
m the urethral canal where glands or ducts 
are present, and may be large or small, 
single or multiple The commonest site is 
the prostatic urethra 
Fig 217 ^Etiology and pathology — Cysts of the 

Urethroscopic view of the internal urethra are mostly retention cysts Gland 
meat™ showing multiple cysts ducts become blocked by inflammation and 
(Froti Optrat tt Cy*to*topy t, Cannv it> aii ) the gland acini enlarge coalesce by the 
destruction of intervening tissue and thus 
form a cy st Usually only the orifice of a duct becomes occluded, in which case 
the duct will become cystic Cow per s gland itself seldom dilates and becomes 
cystic because it is closely surrounded by muscle, but the duct which lies under 
the mucous membrane of the bulbous urethra is chiefly affected The largest 
cy sts in the urethra are those of Cow per s ducts or in the prostatic urethra near 
the internal meatus where the cyst can be extruded into the bladder and readily 
enlarges because it becomes free from surrounding pressure Cysts of the pro- 
static urethra may be aery numerous but they are always small, because of the 
firm pressure exerted by the approximated lateral lobes Sometimes the cysts 
have the appearnnee of small glistening pearls embedded in the mucous mem- 
brane A c\st is usually distended with a pale milky or yellowish fluid which 
contains no formed elements The w all of a cyst may be so thin that the passing 
of a steel bougie will rupture it Often, however, the wall is thick and tough, 
and considerable iulguration w ill be necessary for its destruction A past history 
of gleet ami gonorrhoea is obtained in most cases when cysts are found At 
autopsies of the newly born, cysts have been found springing from the sinus 
poculans They are probably retention cysts duo to some developmental 
malformation 
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Cl its may sometimes form as a result of submucous accumulation of 
l) mphoul cells which later undergo central liquefaction These generally 
contain a p tie tellow fluid They usually occur in the prostatic urethra and 
at first appear as pale raised areas surrounded by hy perasmia They mav be 
round or oral the long axis being always in line with the urethra never 
tmwerseh and are chiefly found m the floor of the urethra They are 
lymphocysts due to a tuberculous toxin liberated from some distant active 
focus \ cry rarely the tubercle bacillus has been found in the local lesion 
These cy sts do not respond to local treatment but always recur so long as there 
is an acti\e focus of tuberculosis The general appearance is that of chronic 
follicular prostatitis and if local treatment and prostatic massage fail to cure 
the condition then the existence of a toxic lymphocystic lesion should be 
considered 



A cyst can always be distinguished from bullous cedema by the fact that 
\ery fine \essels can always be seen coursing along the surface of a cyst 
whereas bullous cedema is avascular 

An adenoma mav undergo degeneration and give rise to a cyst 
Cl ssification — Cysts may be congenital or acquired The former are 
sometimes found at autopsy in the newly born and in the living infant may 
be inferred if there is tw o or three days delay in voiding urine and a slight 
yellowish discharge precedes the onset of micturition or occurs during catheter 
ization Congenital cysts are situated in the region of the sinus poculam and 
the common ejaculatory ducts They are retention cysts due to occluded duct 
orifices the result of some developmental error 

Acquired cysts are generally retention cysts due to inflammatory occlusion 
of duct orifices but sometimes result from cellular degeneration The following 
varieties are found Cow per s gland cy sts Littre s gland cy sts cystic adenoma, 
cystic dilatation of the sinus pocularis or of the common ejaculatory ducts 
retention mucous cysts . . , , 

Symptoms A cyst of the prostatic urethra which has become extruded 

into the bladder may act as a ball valve and cause acute retention of urine 
In other cases a certain amount of urinary stasis may occur with subsequent 
infection cystitis and urethntis 
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A cj st of Cow per s gland may rarely be so large as to form a prominence 
in the perineum It ma } irritate the external sphincter and so give rise to 
s> mptoms of spasmodic stneture 

Cjsts m the region of the \ erumontanum are often associated with sexual 
neurasthenia impotence and premature ejaculations 

Chieflj the symptoms of urethral cysts are those of mild urethritis e g 
frequent micturition burning feeling at the external meatus on cessation of 
the act a gleet} sterile discharge sometimes slight haemorrhage on lnstru 
mentation and a dull ache or pain and discomfort in the perineum 

Diagnosis — This can onl} definitely be made with the urethroscope 
Cowper s duct cjst will be seen as a fusiform swelling on the floor of the bulbous 
urethra It may be single or multiple and if the c} st has ruptured then one 
or two large openings ma} be seen resembling false pa c sages Differentiation 
between the two conditions cannot always be made unless the smooth lining 
of the cj st is \ isib!e Possibly many an assumed false passage is a ruptured 
c} st of Cow per s duct 

C>sts of Littres ducts are small and multiple and are to be found in the 
anterior urethra The} are often surrounded b} slight hyperaemia The 
commonest site of cysts is the prostatic urethra usually in the floor or attached 
to the free border at the internal meatus Here a large solitary cyst may be 
seen protruding into the bladder or multiple c}sts each the size of a small pea 
In the floor of the prostatic urethra cysts are small and numerous and granula 
tions and patent ducts ma} also be seen The condition often resembles one 
of chronic posterior urethritis or follicular prostatitis 

Treatment — Small c}sts ma} be ruptured and the condition cured by a 
course of dilatation with large steel bougies Clutton 28/32 or with Kollmann s 
dilator full} extended An mtra urethral injection of acriflavine or argyrol 
should be given after each dilatation to lessen possible infection I arge 
c\sts should be fulgurated and destroyed with an electrode passed through 
an operating urethroscope It is not sufficient merely to puncture the cyst 
or it will reform The whole c}st wall must be destro>ed A Cowper s duct 
cjst can be successfully treated urethroscopicallj but if it is a cyst of the 
ghrnl which causes a swelling in the perineum then it must be dissected out 
through a perineal incision 

FISTULA OF THE URETHRA 

ffitiology and pathology — Fistula of the urethra is not as common as it 
u«ed to 1 c because patients earlier attend for treatment and so the conditions 
which lend to fistula arc less hkel} to occur e g neglected stricture and inflam 
mntion The causes of fistula are trauma inflammation and new grow th 
Ti UJMA Internal injury to the urethra may be caused by calculus foreign 
bo<l> instrumentation electro coagulation or chemical agent 

An impacted urethral calculus ma} cause pressure necrosis and sepsis 
rhe urethral wall perforates urine leaks and the resulting sinus becomes 
infected and forms an abscess which may burst externally A small jagged 
calculus ma} abrade the urethra while in transit and lead to a similar condition 
Die fistulous opening is not alwa}s m the perineum but often m the pendulous 
part or at the root of the penis dorsall} Ffforts to extract the calculus may 
cau«c more serious damage to the urethra than if it w ere left to ^Nature for its 
extrusion or removed at a formal urethrotomy 

A large solid foreign hod} ma} become impacted and react similar!} as 
a calculus A pin nail wire sharp or rough implement may pierce or tear 
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gives rise to no symptoms urine passing normally without any escaping through 
the fistula If fluid is injected through the meatus however it will leak 
through the fistula 

Tuberculous urethritis is relati\ely rare but when it occurs destruction 
is extensive It gives rise to multiple fistulae with ramifying tracks suppura 
tion and massive induration When it occurs it is generally associated with 
marked genito urinary tuberculosis 

Neoplasm — C arcinoma of the urethra may not be recognized until the 
stage of fistula and is often only diagnosed after microscopy of curettings 
from these It is sometimes difficult to say whether a carcinoma has arisen 
in a fistula or merely invaded it The question however is of no practical 
importance for the prognosis is bad m either case 

Symptoms — These are self evident An escape of urine from the perineum 
or rectum or bubbling of gas through the meatus is unmistakable A blind 
fistula or urethral sinus can only be diagnosed with certainty at operation 
although a urethrogram will sometimes suggest the condition A swelling 
forms in the perineum and i& incised It may be a simple abscess In most 
cases however pus and urine are liberated which indicates rupture of or 
leakage from the urethra A stricture is generally present 

Treatment — This will depend upon the nature and extent of the fistula 
There is no formal operation but each case needs study and the remedy will 
depend largely upon the ingenuity of the surgeon There is one essential 
however requisite for the success of any plastic operation upon the urethra 
That is the complete diversion of the urinary stream which can only be fully 
obtained by suprapubic drainage of the bladder An indwelling catheter not 
only fails to prevent unne from trickling down the urethra and so soiling and 
irritating the line of suture but it also causes a certain amount of urethritis 
which normally a healthy urethra can cope with foi a limited time without 
much harm but which definitely prevents union in a plastic operation and 
thus is inimical to successful repair No plastic operation should be attempted 
while sepsis is rampant General and antiseptic treatment will be necessary 
as a preliminary Urethral mucous membrane proliferates rapidly much 
quicker than skin epithelium and so the encouragement of a granulating surface 
is useful 

Many cases of fistula are cured by simply draining the bladder cauterizing 
the fistula and dilating a stricture 

A small penile fistula near the corona if it does not leak urine may be left 
alone for two reasons Firstly it usually causes no discomfort or disability 
and secondly the tissues are so thin that a primary repair operation is likely 
to fail and subsequent operations will be unsuccessful because of the avas 
cularity of the scar tissue This type of fistula should only be operated upon 
if unne escapes or if it becomes a cause of sterility The operative procedure 
is as follows — 

1 Excise the fistulous track 

2 Separate the mucous membrane from the submucous tissue and 

stitch the mucous membrane together with fine catgut 

T Separate the skin from the subcutaneous tissue 

4 Suture the deep tissues together 

5 Suture the skin 


The lines of suture must be so planned that they cross but do not oveilap 
Any of the operations devised for the closure of a hypospadias may be made 
use of in the treatment of penile fistula Often several operations may be 
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necessary before a success is o burned The difficulty m operative treatment 
is the thinness and lack of tissue to be dealt with 

Tistula at the root of the penis on the dorsum is generally single and often 
heals after the track is cauterized with silver nitrate or the electric current 
Perineal fistula? must be operated upon unless malignant disease is present 
Preferabh the endothemn knife should be used so as to control hemorrhage 
and minimize sepsis AH fistulous tracks must be broken down so that one 
large cavity is formed instead of several small ones As much as possible of 
the indurated tissue should be excised so that the cavity wall have shelving 
sides or become almost a flat surface The wound should be packed lightlj 
with gauze soaked in acnflavine in glycerine (lml 000) and allowed to heal 
bj granulation If a stricture is present internal urethrotomj should be 
carried out first or, if this is not possible treatment should be as described for 
external urethrotomv 

If much tissue lrn oh mg the scrotum and base of the penis has to be excised 
then when a suitable granulating surface has developed a certain amount of 
skin grafting vuli be helpful in minimizing the subsequent contraction of scar 
tissue which otherwise might lead to flexion deformity of the penis Supra 
pubic drainage must be continued until the perineal wound is soundly healed 

Iiccto urethral fistula is difficult to cure The rectum must be freely 


dissected from its connections with the urethra the fistulous opening defined 
its edges excised and then closed and buried by superimposed sutures Occa 
sionallj a portion of the rectum maj have to be removed A colostomy is 
seldom necessary If the opening into the urethra is large it may be closed 
b\ suture otherwise the wound is packed with gauze and allowed to heal bj 
granulation 

F McG Loiohxane 
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necessary before a success is obtained The difficulty in operative treatment 
is the thinness and lack of tissue to be dealt w ith 

Fistula at the root of the perns on the dorsum is generally single and often 
heals after the track is cauterized with silver nitrate or the electric current 
Fenneal fistula) must be operated upon unless malignant disease is present 
Preferably the endothermy knife should be used, so as to control haemorrhage 
and minimize sepsis All fistulous tracks must be broken down so that one 
large ca\ lty is formed instead of se\ cral small ones As much as possible of 
the indurated tissue should be excised, so that the cavity will have shelving 
sides or become almost a flat surface The wound should be packed lightly 
with gauze soaked in ncnlla\inc in glycerine (1 in 1,000) and allowed to heal 
by granulation If a stricture is present, internal urethrotomy should be 
carried out first or, if this is not possible, treatment should be as described for 
external urethrotomy 

If much tissue im oh mg the scrotum and base of the penis has to be excised 
then when a suitable granulating surface has de\ eloped, a certain amount of 
skin grafting will be helpful in minimizing the subsequent contraction of scar 
tissue which otherwise might lead to flexion deformity of the perns Supra- 
pubic drainage must be continued until the perineal wound is soundly healed 

Recto urethral fistula is difficult to cure The rectum must be freely 
dissected from its connections with the urethra, the fistulous opening defined, 
its edges excised and then closed and buried by superimposed sutures Occa- 
sionally a portion of the rectum may ha\e to be removed A colostomy is 
seldom necessary If the opening into the urethra is large it may be closed 
by suture, otherwise the wound is packed with gauze and allowed to heal by 
granulation 

F McG Louohxajve 
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CHAPTER XXXIV 

NEW GROWTHS OF THE MALE URETHRA 

BENIGN GROWTHS 

T HESE are relatively common, although the symptoms are so slight 
and indeterminate that they seldom suggest a diagnosis Growths 
are only discovered on urethroscopic examination, clinically they are 
rarely suspected , 

Classification— Fibroma, myoma, adenoma, papilloma, polyp, granuloma 
Fibroma and myoma are very rare They are small, hard, cncapsuled 
tumours and are only discovered post mortem 




Fro 221 

Papilloma of the prostatic urethra 
extending into the bladder So\eral 
Email cysts nro also present 
(From Optmtire Cyitoicopy E Canny Jls all) 

Adenoma papilloma and polyp are indistinguishable clinically, and arc 
usually referred to as polypoid tumours Their true classification is apparent 
only on microscopic examination 

Adenoma, sometimes called glandular polyp, may arise anywhere in the 
urethra but is chiefly found m the prostatic urethra It may bo sessile or 
pedunculated, and is cotered by normal epithelium It consists of a fibrous 
stroma containing blood and lymph channels, and acini lined with columnar 
epithelium, which m places may be infolded and papilbferous Adenomata 
may arise from the submucous glands or from prostatic tubules 

F uilloma, or mIIous polyp, is commonest near the extremities of the 
urethra It contains little stroma and is highly vascularized, the epithelium 
sometimes lying almost directly on the walls of the capillaries Papillomata 
tend to recur, and if near the x esical orifice may become malignant 

410 
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Polypus at the internal meatus 
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Fibrous polyp is the commonest urethral growth of an innocent nature 
It occurs anywhere along the course of the urethra, but chiefly in the region 
of the \erumontanum It is more fibrous and less vascular than the villous 
polyp, and is cedematous and infiltrated with round cells and leucocytes 
It resembles the nasal polyp inasmuch as it indicates deep-seated chronic 
infection usually prostatitis or seminal vesiculitis It is often associated w ith 
stricture It is pale semi translucent and disappears when the local infection 
is cured It occurs in numbers and occasionally the whole urethra may be 
involved 

Granuloma or an inflammatory growth, comprises granulations, bullous 
cedema and cedematous epithelial tags, usually the result of faulty instru- 
mentation 

The term condyloma should not be applied to urethral tumours, although 
it was usual before the days of accurate microscopy Condylomata are venereal 
warts, which affect the glans penis and may encroach upon the urethra, but 
they never originate in the urethra They are more fibrous and less v ascular 
than urethral growths and are alw ays inflammatory 

Symptoms— Haemorrhage usually follows instrumentation but otherwise 
is very slight in amount and transient If profuse, one should suspect the 
presence of a papilloma (villous polyp) 

Discharge is common especially if the cause be fibrous polypi These 
often give rise to prolonged and uncured gleet 

Pain apart from slight urethral irritation and discomfort, is due to the 
causative condition, and therefore only occurs in cases of fibrous polypi, 
because they are generally associated with chronic prostatitis or seminal 
vesiculitis The pain occurs in the perineum, and may be neuralgic in 
character Usually there is a dull ache in the perineum, with a feeling of 
heaviness 

Frequency of micturition may occur, due to local irritation 
Dysuna depends upon the degree of associated urethritis 
Sexual disturbances may occur, and occasionally sterility and impotence 
hav e been cured by the successful treatment of polypi 

Diagnosis — In so far as tumour is concerned this can be made with the use 
of the irrigating urethroscope, but the type of growth present can only be 
classified accurately after micioscopy Associated urethritis or the presence 
of stricture suggests the condition to be one of fibrous polypi This is important 
in regard to treatment 

FiVjArwiTi* — jFtn^uraftun hy~ diathermy through an operating urethroscope 
will ablate all benign growths of the urethra and this is the modern procedure 
Papillomata however, although happily very rare may recur and in their 
recurrence may become malignant Fibrous polypi will recur unless the under- 
lying inflammatory cause is also treated and cured This consists in full dilata- 
tion with metal bougies, prostatic massage, milking of the vesicles, and mtra- 
urethral instillations of ^ per cent silver nitrate solution, 20 per cent argyrol 
or acnflavine in glycerine (1 in 1,000) 

MALIGNANT GROWTHS 

These are very rare According to Hinman there have been 250 reported 
cases, and about half of these occurred in females In PondviIIe Hospital 
(USA), which is entirely devoted to neoplastic diseases, m fourteen years 
out of a total ol 19,000 cases there was only one case of carcinoma of the male 
urethra up to 1941 The disease occurs about as often in females as in males 
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Whj the urethra should be so immune from malignant disease it is impossible 
to say unless urine contains some anticarcmogemc principle for which as 
jet there is no recorded e\idence 

etiology — Trauma a noticeable antecedent of carcinoma in other parts 
of the body is not particularly significant in the case of the urethra Stricture 
and its treatment bj repeated dilatation are said to be causal because so 
manj eases give a history of previous stricture It must be noted however 
that strictures are verj common whereas carcinoma is verj rare also that 
in females carcinoma occurs as frequentlj as in males jet in females stricture 
is \ery uncommon The same reasoning applies to negative irritation from 
chronic infection and resulting patches of lcucoplakia as being causal The 
theory of embryonic cell nests (Conhcim) and lessened cellular resistance 
(Adami) appears to be the only rational explanation 

Sex — T he incidence of carcinoma is about equal in both males and 
females 

Age — The disease generally affects people in adult life from 50 to 60 j ears 
although a case has been reported at the early age of 22 years 

Classification — Sarcoma carcinoma 

Safcoma is so rare that it need only be mentioned as a possible occurrence 

(Hrcinoxia according to Robb (1928) from a study of 76 cases may be 
typed as squamous celled m 73 per cent columnar celled in 1 5 per cent 
papillary m 35 per cent adenocarcinoma in 21 2 per cent transitional 
celled m 13 per cent 

In 61 cases collected by Diehl the situation was membranous urctJir t 
in 33 cases pars cax ernosa in 26 cases fossa navicularis m 2 cases 

Hinmans figures are pars cavernosa in 52 per cent bulbous urcthn 
m 25 per cent membranous and prostatic urethra in 22 per cent 

In connection with these tables it should be noted that the cells of the 
mucous membrane are transitional m the prostatic urethra columnar m 
the membranous and bulbous urethra squamous in the fossa na\ icularis 

The preponderance of cases of squamous carcinoma in a region not lined 
by squamous epithelium suggests the presence of embryonic cell nests or of 
leucoplahia and metaplasia 

Pathology — The carcinoma spreads along the mucous membrane and 
mxades the surrounding tissues viz the corpus spongiosum and the corpora 
cavernosa Infection of the tumour generally occurs and causes abscesses 
and perineal fistula* The carcinoma extends down the fistulfe so frequently 
that the question arises Has it originated in the urethra or in a pre existing 
fistula Often tfie diagnosis has only been made after microscopy ofctireitafgs 
from fistul® and sinuses 

Carcinoma may originate in the glands of the urethra or a simple papilloma 
max undergo malignant change There are three recorded cases only of 
carcinoma originating in the glands of Cowper Ly mphatie extension is late 
and mxolxes the sacral iliac and inguinal glands Metastases occur m the 
ribs x ertebrfe h\ er and lungs but the rate of grow th x anes and may be a 
question of months or years Taking into account the differences of lymphatic 
spread symptoms and amenability to treatment \oung adopts Imbcrts 
classification viz carcinoma of the pendulous urethra carcinoma of the 
deep urethra This is a clinical classification and much more practical than 
a pathological one 

Symptoms and signs — Carcinoma of the pendulous urethra should bo 
detected in an early stage of the disease The patient complains of a lump 
or induration m the perns which may cause curvature on erection When 
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ulceration occurs it gives rise to slight haemorrhage and urethral discharge 
If the inguinal glands become enlarged this may be due to carcinomatous 
extension” or to sepsis Pain is absent and abscesses, fistulas and stricture 
onlj occur in neglected cases 

Carcinoma of the deep urethra may be difficult of early diagnosis .No 
noticeable lump is experienced by the patient, and the first symptoms may 
be those of stricture When these occur in a patient with a clean venereal 
lustorj suspicion of carcinoma should anse In delayed stricture, abscesses, 
perineal fistulae and sinuses may first be noticed These are generally accom- 
panied bj marked induration partly due to carcinomatous infiltration and 
parti} to sepsis The inguinal glands may not be enlarged, but rectal examina- 
tion may reveal enlargement of the sacral glands Haemorrhage, slight only 
in the absence of instrumentation and urethral discharge are common Pam 
and discomfort are no more than can be accounted for by the accompanying 
sepsis Often the condition of carcinoma is only diagnosed after microscopy 
of curettings of the sinuses or fistulae 

Urethroscopy is essential in the diagnosis of urethral carcinoma If the 
carcinoma produces a stricture that prevents the passage of a urethroscope 
the mucous membrane will be seen to be altered m appearance It will be 
fixed, rugose, irregular, and bullous ccdema will be present If the stricture 
is not sufficientl} narrow to obstruct the passage of the urethroscope, the 
carcinoma will appear as an ulcerated excrescence, friable and haemorrhagic 
If a Geirmger water irrigating urethroscope is used, the bleeding will never 
be sufficient to obscure an accurate view or prevent a diagnosis Removal 
b} forceps of a portion of the growth for biopsy is occasional!} useful 
to confirm the diagnosis, but as infiltration of the mucous membrane 
is the essential characteristic of cancer, biopsy of surface cells may be 
misleading 

Differential diagnosis — Carcinoma has to be distinguished from s}phihs, 
tuberculosis, chronic inflammatory induration and cav ernous fibrositis 

Syphilis of the urethra is now uncommon because of early diagnosis and 
efficient treatment of the primary lesion The suspicion of gumma, however, 
should alwa}3 be present and if a Wassermann test be positive a course of 
specific treatment should be given and its effect noted before making a diagnosis 
of carcinoma 

Tuberculosis of the urethra is almost as rare as carcinoma, but when 
present the local conditions are similar However there are other manifesta- 
tions of genito urinar} tuberculosis so the correct diagnosis should not be 
difficult 

Chrome injection, the result of stricture with abscess fistula? sinuses and 
induration maj obscure an accurate diagnosis, and carcinoma is sometimes 
discovered onl} on microscop} of curettings from a sinus or a fistula Enlarge- 
ment of the inguinal glands is not significant, because it may be due to either 
carcinoma or sepsis Urethroscopy is an invaluable aid to distinguish the two 
conditions If carcinoma is present bullous oedema, hsemorrhagic evcrcs 
c cnees and submucous infiltration will be evident 

Cdiernous fibrosiha affects the corpora cavernosa and occurs as a dorsal 
induration ol the poms without an} involvement of the urethra There are 
no svmptotm bojond the presence of induration and distortion of the penis 
on erection X tic inguinal glands are not affected 

Treatment— Carcinoma of the pendulous urethra should be an earl} 
diagnosis, in which case amputation of the penis and remov al of the inguinal 
glands is justifiable, followed L} a course of deep X-ra} tlierap} 
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Local removal of the growth and plastic repair operations although such 
ha\ e been attempted are not justified by the results 

Carcinoma of the deep urethra is inoperable The insertion of radium 
needles into the grouch is indicated following the establishment of permanent 
suprapubic drainage 

F McG Loughnan e 
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CHAPTER XXXV 


THE FEMALE URETHRA 

ANATOMY 

T HIS channel is about 4 cm long, 6 mm in diameter and extends from 
the neck of the bladder to the \estibule It passes almost directly 
downwards behind the symphysis pubis, with an inclination forwards, 
and a slight concavity ui the latter direction In the first part of its course 
it occupies the pelvis, in the middle part it lies between the two lasers of the 
urogenital diaphragm, and in the third part it lies deep to the anterior v agmal w all 
In front it is in relationship from above downwards with the plexus of 
Santorini the aponeurosis which lies between the urethra and the symphysis 
pubis, and the junction of the two roots of the clitoris Behind is the anterior 
vaginal wall to which it is loosely joined by connects o tissue in the upper part 
and intimately attached below this 

Laterally from behind forwards it makes contact with the Ievatores, the 
connective tissue containing the internal pudendal vessels and the \estibular 
bulbs and sphincter of the vagina 

The external urinary meatus — This is situated on the v cstibule about 2 cm 
behind the clitoris, a httle in front of the forward extremity of the anterior 
column of the vagina It may appear rounded, stellate, or as a vertical slit 
On each side of the meatus is the opening of a para-urethral gland of Skene 
Sometimes each lies ju-H within the meatus 

Hypertrophy— This occurs as an overgrow th of all the structures at the 
meatus which is thus carried forward beyond the lev el of the v estibule to form 
a soft firm collar with an irregular margin The projecting mass may become 
inflamed and even give rise to naamorrhage It should be excised after inserting 
sutures by the same technique as described below under Treatment of Urethral 
Prolapse 

Structure — The urethra has two principal coats the mucous and the mus- 
cater, caaneeied by s >one of loose connective tissue which contains a plexus 
of large veins , the latter also extends between the neighbouring longitudinal 
muscle fibres 

The mucous membrane — This is lined by cylindrical stratified epithelium 
which becomes transitional near the bladder Some simple tubular glands 
exist in the mucous membrane while in the submucous tissue there are glands 
of a more complicated structure The glands are found only m the anterior 
portion of the canal 

The muscles The muscular coat is continuous with that of the bladder 
It consists ot an inner layer of longitudinal non striated fibres and an outer 
lay er of circular non striated fibres , in addition to these two layers there 
are also some striated muscle fibres These are pronounced m the uppermost 
fourth ot the channel where they are massed in sphincter-like form and 
between the two layers 0 f the triangular ligament where they form the sphincter 
of the membranous urethra Well developed venous channels are to be noted 
in the muscular coat, particularly amongst the longitudinal fibres 
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THr i E VALE IKETHRA 

m^Th^ 

EXAMINATION 

Inspection— The patient should bo placed m a urological chair intli the 
th^hi eomenienth separated and a good light directed on to the lull* 


fe=ft=£hdisiJ': 
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2 Joly s operating 3 Jolv a exam ning 4 Ch Id s operating urethroscope 
(Chamtro 1 6) 


which the surgeon faces from the sitting position The urinary meatus is 
exposed bj inserting the second and index fingers between the labia minora 
and then separating them The appearances at the meatus should be noted 
discharge redness stenosis eversion of edges prolapse of urethral mucosa 
or other abnormal phenomena will be at once apparent 

Palpation — This is made along the anterior vaginal wall in the mid line 
and will reveal tenderness or thickening in the course of the urethra 

Instrumentation — Much important information can be gained about the 
urethra by this means A size 24 Chamere bougie should lie in the urethra 
without gripping it should cause neither pain nor bleeding when passed 
gentlj and skilfully Tenderness or bleeding generally indicates inflammation 


418 TFXTBOOK of gfnito URIN ak\ surofrx 

Failure of this instrument to enter the meatus or to pass along the lumen 
without being gripped indicates a contraction either localized or general 
Urethroscopy — A perfect \icw of the whole mucous surface js to be obtained 
b\ using an irrigating urethroscope with direct vision through a terminal 
window (tig 22S) 

The longitudinal folds of the urethral mucosa are obliterated b\ the gentle 
pressure of the inflowing current provided that the outlet tap is turned off 
Gentle manipulation of the inner end of the instrument w ill soon determine 
whether anv prominences are normal or not 

A satisfactorv view is also gcnerallv obtained through an instrument with 
a forobhqiic lens svstem 

CONGENITAL MALFORMATION («cc p 38) 

PROLAPSE 

Jh this is meant an extrusion of urethral mucous membrane through 
the external urinary meatus The condition may be pnrtml m the sense 
that onlv a portion of the circumference protrudes or it may be complete 
when the whole is involved 1 

/Etiology— The condition is met with m the voung and the old The causes 
are not alwavs clear but long continued straining with micturition defa. cation 
or labour plays its part From the last cause there is an additional factor 
munch the weakening of the support for the floor of the urethra which occurs 
whin there is anv degree of vesicovaginal displacement An angiomatous 
state of the urethral mucosa is sometimes an associated condition 

Pathological anatomy — Partial prolapse is the commoner condition and 
involves principally the floor of the urethra from winch the mucous membrane 
liecomes si pirated from the muscular coat and thus is able to protrude from 
the ixtirnal urinarv meatus In due course the epithelial covering of the 
protruding portion becomes squamous m t\pc 

The blood Riipply in the underlying connective tissue tends to increase as 
voxels beiome more numerous and larger and in the course of time increased 
vnscuhntv also occurs in the overlying mucous membrane 

Symptoms and signs — I requoncy of micturition in somo degree is fairly 
constant dvMirta is intermittent In proportion to the degree of prolap o 
so tin rc is a sense of loenl soreness nnd discomfort especially on movement 
‘souk turn s the protruding mass bleeds especially on walling Attacks 
of ivstitis tend to occur ns the condition advances 

On mqtcction in the mildest enscs there is snnpl\ a small zone of the 
mttcoMi of the unthroi floor projecting from the meatus Tn more advanced 
cnxes thi projection is in the form of a pedunculated mass pink or rod in colour 
oftin obwous|\ lughlv vascular which tends to bleed when touched nnd 
nbovi which the urethral orifice is discovered by using a probe 

mi » 1 foJnjKe is complete the urethral orifice can be found m the 

middle of tin projection and bv running a probe round the penpherv a furrow 
m d< Kited which marks the reflection of the mucosa from the urethral wall 
on to tin prolniHi 

Diagnosis I he condition has to Ik? distinguished from caruncles and 
angiomata which occur in the m ighhourhood of the meatus A caruncle 
has n narrow jxshclr and is darker in colour than a prolapse Jhe (iitrca«<d 
\n*eulmtv present in wane nss might make tin discrimination from an 
nnginnm difficult but if there is an unfits in the midst of the mass the diagnosis 
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w ill lie clear 4 rare condition calling for care m diagnosis is the presentation 
through the external unnarj meatus of a ureterocele — a cystic dilatation which 
arises in connection with a ureteric orifice The important points indicating 
a ureterocele are a probe can be passed alongside the mass into the bladder 
it can be moved in a complete circle round the mass without encountering an 
obstruction the mass can be reduced into the bladder the absence of the 
urethral orifice from its summit 

Treatment — \\ here there is any existing cause for straining this must be 
dealt with In bad cases whether the prolapse is partial or complete a local 
excision of the prolapsing mucosa should be earned out and the cut edges 



A Prolapsed urethra m a woman age d 75 
B Appearance immed ately after excision of prolapae 


re sutured with catgut In carrying out this procedure in a case of complete 
prolapse the following technique is satisfactory From the outer surface the 
whole thickness of the urethral wall i& transfixed by four chromic catgut sutures 
placed equidistantly round the circumference (Fig 220) The sutures are in 
serted as far back from the meatus as possible and at right angles to the long 
axis of the channel after tying these the redundant mucosa is put on the 
stretch with four e\ enly spaced pairs of forceps and then shorn off about J in 
in front of the suture line The edges of the skin and mucous membrane are 
then adjusted b\ interrupted catgut sutures An alternate e method is to split 
the mass from top to bottom into tw o hal\ es and to cut aw ay each half back to 
the lea el of the meatus and then to suture the adjacent cut edges with catgut 
For mild cases a linear grooae or more than one in the long axis of the 
mucosa should be made with a coagulating current The ultimate contraction 
of scar tissue resulting from this procedure w ill obliterate or reduce the prolapse 
27 \ 
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Pathological anatomy — A diverticulum may occur as a localized sac lying 
between the urethra and the anterior vaginal wall or it may exist as simply 
a dilated portion of the urethra 

When it occurs as a sac its diameter may vary from a small fraction of an 
inch to several inches The orifice by which it communicates with the urethra 
may be w ide or narrow 

The nature of the wall of the urethrocele varies according to its origin 
There are generally some muscle fibres scattered amongst the fibrous tissue 
of which the wall of the «ac is chiefly constituted An abundant supply of 
v enules dispersed through the fibrous tissue is a common feature The sac 
is likely to be lined by the same type of stratified epithelium as the part of 
the urethra with which the sac communicates , or if suppuration is present 
there may be a complete absence of epithelium, w Inch is replaced by granulation 
tissue or necrotic areas 

The contents of the sac are urine, pus and often calculi 

Symptoms, Signs and diagnosis — In some cases there are no symptoms of 
importance, but more often there is increased frequency, with some scalding 
during and after micturition , attacks of acute cystitis are liable to supervene 
from time to time 

On inspection a swelling is apparent in the line of the urethra , this is con- 
firmed by palpation As a rule it is a characteristic of the swelling that it is 
reduced in size by pressure, while at the same time purulent fluid appears 
at the meatus 

Palpation over a sound gives precise information concerning the relation- 
ship of the swelling to the urethra The beak of a curved metal instrument 
if kept closely to the urethral floor can sometimes be made to enter the sac 
where it can be felt by palpation A second instrument passed at the same 
time into the bladder makes it clear that the first one lias not entered a 
cvstocele 

Treatment— A sac w Inch is lined with mucous membrane should be extir- 
pated by careful dissection After passing a catheter into the urethra to safe- 
guard this channel a longitudinal mid line incision is made over the swelling, 
and the sac is carefully dissected out The opening into the urethra is obliter- 
ated by three layers of interrupted chromic catgut sutures Using fine gut 
the first line unites the edges of the mucous membrane The needle is inserted 
so that the knots v ill he in the urethra Tiie next layer of sutures includes the 
tissues between the vaginal and urethral mucosae, and is inserted in Lembert 
fashion Finally the vaginal wall is closed by vertical mattress sutures using 
strong gat 

If sepsis is present the sac must first be w idely incised and drained , and 
the excision of the sac and repair of the urethra left to a later date 

It is better to gently pass a sound from time to time than to make use of 
an indw elhng catheter 


INFLAMMATION (seep 629) 

CARUNCLE 

etiology— Chrome inflammation is commonly’ present in the urethra and 
in the new formation itself , these facts suggest that the caruncle lias an in- 
flammatory rather than a neoplastic origin , its high degree of vascularity is 
to be explained by a similar state of the urethral submucous tissue from which 
it springs 
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Pathological anatomy— The mass is a pedunculated protrusion which tal es 
its origin from the floor of the female urethra near the external meatus Micro 
scopicalh it is found to consist of a highly vascularized connective tissue 
stroma which is diffusely infiltrated with poly morph leucocytes it is covered 
with squamous epithelium 

Symptoms, signs and diagnosis— The condition causes pain which is often 
present at all times and w Inch is aggrav ated by mov ement and micturition 
H-cmatuna a blood stained urethral discharge and frequent and difficult 
micturition are all svmptoms which are commonly met with 
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On inspection a small red mass is seen projecting from the external meatus 
on inserting a probe it is not difficult to ascertain that it is soft pedunculated 
and attached to the floor of the urethra 

Treatment — The most satisfactory method of eradication is by figuration 
using onlv a light current It inay be possible to do tins by retracting the 
edges of the meatus that the base of the pedicle is exposed to which the 
electrode is then applied If such an exposure cannot be made the figuration 
ahould be aj plied through an operating urethroscope Excision with the 
knife is not so satisfactory if there is difficulty in exposing the base of the 
pcdicli recurrence is common jf removal is not complete 


POLYPI 

ltoutini vmthroscopy in women reveals the fact that pol\pi arc not un 
common 

/Etiology Thev nrc commonly associated with chronic inflammation of 
thi urethra and max ! t regarded ns of inflammatory origin 

Pathological anatomy — Hiev are frequently multiple and nrc generally 
situated at mil point < f the circumference near the internal meatus 
(I ig -W} tin v an < ften associated with similar projections into the 
Mulder from th< interna) meatus and almost imariablt associated with 
tng< mtis (un tliro trig* nitis) (‘see also Urcthroscopv anil Cv atoscopv below ) 
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Lever degrees of these urethral projections may be referred to as hillocks 
(Fig Uf) 

Symptoms, signs and diagnosis — Both degrees of the change are commonly 
ns oented with chronic disturbances of micturition chiefly in the form of 
increased frequence Some eases suffer from aching m the vulval urethral 
{ uhic inguinal and sacral regions Many of the cases are also subject to 
attacks of cysto pyelitis Some suffer from chrome discomfort m the renal 
regions The intravenous urograms tend to show mild dilatation of one renal 
peh is or of both renal pelves 

Urethroscopy is the only certain way of knowing whether any of these 
projections exists Fneh is commonly seen as a single finger like process 
tailoring ton ards its free extremity pale m colour w ith a blood vessel coursing 
through its long axis generally adjacent areas of inflammation can be noted 
Sometimes several processes spring from a single base The above features 
di tmgmsh it from n caruncle winch is red highly vascular and has a club 
shaj cd free extremity 

lilE cvstoscofic am far vncfs commonly show no more than early 
chronic inflammatory changes on the front of the trigone and sometimes 
of the internal urinary meatus — urethro trigonitis and urethro cervico 
trigomtis 

Treatment — All well marked cases will be benefited by light fulgnration 
to the poll pi Only the weakest coagulating current should be used this 
will be found completely adequate Strong currents are not only unnecessary 
but dangerous 

CYSTS 

The«e arc said to be due to the blocked ducts of glands but sometimes 
they occur in the posterior urethra in connection with adventitious glandular 
structures which are not supplied with ducts (Fig 231) They are easy to 
destrov by figuration Only the minimum strengtli of current should be 
u«cd for this purpose in order to avoid the danger of scar tissue and stenosis 

STRICTURE 

^Etiology — Although this condition is not common in women it is by no 
means rare The causes are inflammation trauma congenital tuberculosis 
or s\ phihs 

The inflammatory CAUSE is not necessarily gonorrhoea non specific 
inflammation certainly provides a proportion of cases Trauma is a more 
important factor in the female than in the male because of obstetric com 
plications arising from injury to the urethra from pressure of the fcetal head 
or the application of instruments dunng delivery Ulceration from the presence 
of foreign bodies m the urethra is a cause which has to be considered from 
time to time In many cases the origin of the stricture is obscure some are 
undoubtedly the result of a simple inflammatory process 

Pathological anatomy— C ongenital stricture may occur m any portion 
of the channel and is frequently associated with other developmental 
abnormalities of the urinary tract Inflammatory stricture occurs most 
commonly at or m the vicinity of the external meatus Obstetrical 
stricture is more commonly seated in the middle or posterior part of the 
UTethra Annular and bndal stnetures are the common forms in which the 
obstruction occurs 
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result of these measures Improv ement in symptoms from treatment when 
the condition is pirt of a generalized fibrosis im otving the % uh a; and vagina 
ma\ be difficult to obtain 

URETHRAL CALCULI (seep 9ol) 

URETHRAL FISTUL/E 

In women these open either on to the vestibule or into the vagina 
/Etiology — O bstetric causes. — T hese preside the majority of the cases 
and arc due to either prolonged pressure of the fcetnl head on the urethra 
or injury from instrumentation at the time of dein ery 

Foreign hod\ — T he presence of one of these m the urethra for a prolonged 
j eriod results in ulceration and nm quite easily lead to fistula 

FFRIURfcTHRYL abscess — Tins may be consequent upon gonorrhwa 
•.irnple infection of the urethral ghnds infection of a urethral diverticulum 
or urethral stricture 

Tuberculosis — T his is an unusual cause of urethral infection but does 
occur and has pn en rise to fistula 

Sy miLts — The destruction caused by this type of ulceration involving the 
urethra leads to fistula 

Milignwt growths — W hen these occur in the urethra they generally 
result in fistula* 

Pathological anatomy — The track of the fistula is of necessity a short one 
The opening at either end may be narrow but the condition is generally seen 
as a considerable gap in the under aspect of the urethra there may even be 
total destruction of the urethral floor 

Obstetric fistulu are generally associated with a good deal of scar tissue 
m the surrounding parts 

Symptoms, signs and diagnosis—^ ben the fistula is narrow there may be 
the escape of only an occasional drop of urine during micturition with little 
or no incom emence 

In the presence of a marked urethral deficiency" complete incontinence of 
urine is likely to be the result Fistul* associated with urethral stricture 
are generally accompanied by a considerable degree of incontinence of 
urine 

In order to ascertain the true state of affairs the patient should be examined 
on a urological chair in the presence of a good light 

Treatment — When the fistula is narrow — The track should be excised 
and the opening into the urethra closed in the manner described under Treat 
ment of Urethrocele (see p 421) 

When there is a pocket in the fistulous tp.ack — The sac must 
first be opened and thoroughly drained and no attempt at repair must 
be made until signs of infection have all disappeared As a rule a 
period of at least three months should elapse before the plastic procedure 
is undertaken 

Extensive urethral deficiency yvjth incontinence — Marion (1935) 
recommends closing the bladder below and reconstructing a new urethra 
Diversion of the urinary stream by suprapubic cystostomj may be tried 
if this fails to keep the patient dry then the more drastic procedures of im 
plantation of the ureters into the bowel or bilateral nephrostomy and occlusion 
of ureters may justifiably be considered 

Fistula from neoplasm mav require suprapubic evstostomy 
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"ill (.cncrnllj complim first of irritation about the viilvn the other simptoms 
aj ] oaring later m due course 

Inspection in the deeply seated tyhe may reveal some swelling of the 
anterior vaginal nail along tlio lino of the urethra Palpation of the urethra 
mil certain!} reveal a firm periurethral swelling Instrumentation of the 
urethra produces bleeding at once Urethroscopy is likely to be unsatisfactory 
1 eciiu e of the readiness of the growth to bleed 

In the urothro vnhal type the diagnosis is obvious as soon as the vulvse 
are fully exposed Irregular ulceration and projecting masses which are hard 
and bleed readily when touched are seen m the \icimty of the urinary meatus 
As a rule there is no difficulty in deciding at once between a simple and 
\ malignant condition but a biopsy when possible will settle the question 
Trf vtmfnt — Operative treatment demands the removal of tie whole 
urethra If this is undertaken the neck of the bladder should be closed and 
permanent suprapubic cyst ostomy established 

It is better however to attempt a cure by the implantation of radium 
needles. In nn early case the prospect^ from this line of treatment are not 
unfu curable Suj rapubic cystostomy should be undertaken as a preliminary 
It will be necessary to maintain this form of drainage permanently or to 
implant the ureters into the bowel if the application of radium results m com 
plete obliteration of the urethra alternatively it may be possible to re establish 
micturition as n result of instrumentation 

Adenocarcinoma — Tins arises m the glands which drain into the urethra 
It tends to occur in women of somewhat younger age than those who are 
attacked with epithelioma of the urethra, 

Sarcoma — Tumours of this nature ai-e also rare and when they do occur 
arise from the v lcimty of the external meatus They may be sessile or pedunc 
ulnted hard or soft The real nature of such a mass can only be determined 
b\ histological examination 

The local application of radium is the only treatment which offers any 
pro'J] ect of help but the prognosis is always bad 

H P Wimbuby White 
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CHAPTER XXXVI 

THE PROSTATE 

SURGICAL ANATOMY 

G ENERAL DESCRIPTION — This organ is shaped like an inverted cone, 
or pyramid, with its base upwards and its vertex downwards It is 
composed partly of smooth muscle fibres, partly of strands of fibrous 
tissue and partly of glandular substance The muscle provides a sheath w ith 
strands penetrating the substance of the organ and forming a meshwork 
within which the glandular elements are situated The whole is enclosed 
within a well marked fibrous investment derived from the pelvic fascia and 
from which a few fibrous strands form a loose irregular network within the 
organ but do not divide it into any distinct sections 

In adult life the gland is divided into three main parts two lateral lobes 
and a posterior lobe forming that portion of the organ which projects back- 
wards towards the rectum 

The gland is of firm consistency and m health measures from 1 to lj in 
tiansversely at its base and about \ in from base to apex It presents a base 
and three external surfaces of which the base is intimately interwoven with the 
vesical base, the junction between the two being marked by a pronounced 
groove The posterior surface is roughly triangular, looks downwards and 
backwards and is separated from the rectum by a well defined sheet of fascia 
known as Denonvilliers fascia The two lateral surfaces face outwards and 
are in relation to the pelvic fascia covering the inner surfaces of the anterior 
portions of the levatores am muscles The apex points downwards and touches 
the deep triangular ligament at a point where a line passes when drawn from 
the lower border of the symphysis pubis to the tip of the coccyx 

If the bladder be opened by a mid line incision and a finger is passed 
through it into the internal meatus the finger will be surrounded by the pros 
tate Again a finger in the rectum directed towards its anterior wall will 
meet the prostate about 2 to 2 \ in within the anus The organ is therefore, 
■iM'i prc/i-eLWi irum aft Vne usaa'i iurms oS trauma 

Certain structures near the prostate must be noted and their position 
defined The posterior surface lies directly against the anterior rectal wall 
from which however it is separated by the tv o layers of Denonvilliers fascia 
The urethra enters the superior or vesical surface of the organ near its centre 
and for most of its course is situated rather nearer the posterior than the 
anterior limit of the gland It cur\ es slightly forwards to arrive at the anterior 
aspect near the apex w here it passes through the deep layer of the triangular 
ligament and becomes the membranous urethra 

In the groove between the posterior surfaces of the bladder and of the 
prostate the terminations of the vasa deferentia and vesiculas seminales unite 
to form the common ejaculatory ducts which, piercing the prostatic substance 
at this site, approach each other and terminate at openings in the \erumon 
tanum on the floor of the prostatic urethra In this manner a triangular portion 
of the upper posterior part of the prostate is delimited anatomically and has 
been termed the “ middle lobe,” a region prone to senile enlargement The 
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THE PROSTATE 


rerumontamim is important in urethroscopic examinations of the prostate 
as its appearance frequently indicates underlying disease, and it is a valuable 
landmark in estimating local urethral distortions It also defines the pro 
static sinuses/' which are two depressions one on each side of the centrally 
placed v erumontanum The prostatic ducts open into these sinuses and convey 
prostatic secretion into the urethra Apart from these there are few glandular 
openings but a small number open into the remaining areas of the floor of the 
urethra and still fewer into the roof of the canal in front 

Attachments — If it is remembered that the parietal pelvic fascia which 
lines the pclv is gives off a visceral or transverse diaphragm to close the pelvic 
outlet the description of the fascial connection* of the prostate becomes 
comparatively easy to follow As the various pelvic structures pass through 
tins transverse membrane they receive fascial investments of varying thick- 
ness and the prostate acquires its well-defined fascial sheath in this manner 
and in health is permitted a fair degree of mobility thereby 

Outside the prostatic sheath m front, the visceral layer of the pelvic fascia 
passes forwards from the prostatic fibrous capsule to the parietal layer behind 
the pubes and presents two lateral thickenings known as the pubo prostatic 
ligaments This structure has also been called the anterior vesical ligament 
The space between the anterior wall of the bladder and the posterior surface 
of the pubic symphysis, lying above the anterior vesical ligament, is known 
as the Space of Retzius Posteriorly the fascial investment of the prostate 
blends with that surrounding the rectum and is known as Denonvilhers fascia 
which is important during the perineal approach to the organ Laterally the 
visceral layer on the sides of the prostate is connected with the fascia? covering 
the lev ator am muscles 

The peritoneal cavity lies an inch or so above the upper posterior border 
of the prostate and has no direct contact w ith it 

Blood supply— This is mainly derived from the inferior vesical arteries, 
w ith a few tw lgs from the middle hsemorrlioidal and the internal pudic arteries 
There is no single arterial supply but a number of small vessels reach the 
substance of the organ of which two noteworthy groups enter one on each 
side by way of the posterior aspect of the groove between the bladder and 
prostate These are apt to cause bleeding during prostatectomy in the posterior 
edge of the torn internal meatus 


Immediately within the fibrous prostatic capsule is a considerable venous 
plexus which is most marked m the groove between the prostate and the 
bladder (the Plexus of Santorini) It drains the prostate and receives the two 
dorsal veins of the penis just behind, the symphysis, pvibvs together with 
tributaries from the vesicul-e seminales and the vasa deferentia 

Lymphatic drainage — The lymphatics of the prostate run upwards over the 
vesical base into the glands situated along both external and internal iliac 
arteries and also into those lying m the sacral hollow (Fig 232) 

Nerve supply— In relation to the external aspect of the lateral lobes 
between them and the levatores am muscles, is a marked plexus of sympathetic 
nerves which is derived from the hypogastric sympathetic plexus, originating 
from the roots Of the tenth, eleventh and twelfth dorsal, the fifth lumbar and 
the third sacral spmal nerves, and which is distributed to the prostate 


EXAMINATION OF THE PROSTATE 

Local and general investigation— After carefully noting the medical Wnrv 
of the patient, the degree of frequency of rn.ctunt.on, thf natoo of anj prm. 
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local or referred and the presence or absence of hsematuria, the rate of flow 
and the size of the stream of unne should be carefully observed m order to 
estimate the propulsn e force of the bladder or the amount of urethral obstruc- 
tion Any hesitation dribbling or sluggishness of the urinary stream or the 
presence of incontinence must be carefully analysed 



Fig 232 

Diagram to show lymphatics of prostate 1 External iliac 
chain 2 Internal iliac chain 3 Sacral glands 


The first examination is that of the patients urine, and the veil known 
‘ two glass test is always useful at the primary investigation because by 
this means inflammations of the anterior urethra may be excluded and other 
information elicited The urine should be inspected macroscopically for pus, 
flakes of epithelium mucous prostatic ‘ threads or “plugs,’ and, if necessary, 
this inspection should be repeated as soon as possible after prostatic massage 
The presence or absence of blood must be carefully noted and a detaiJed 
microscopic examination of the urine must also be made A normal urine 
centnfugalized and examined microscopically, will reveal a few lecithin bodies, 
a small number of epithelial cells and a sprinkling of degenerate leucocytes 
(pus cells) Any inflammation of the prostatic urethra will increase enor 
mously the number of pus and epithelial cells and account for the presence of 
unusual debris The bacteriological picture may also be determined from an 
aseptieally collected specimen The presence or absence of red blood cells is 
important , a few in each microscopic field especially after catheterization, 
maj be of no account but if persistent in any numbers their origin must be 
caicfully sought for The presence or absence of casts etc must also be noted 
The urine must be examined chemically for albumen, sugar, the amount 
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of urea its specific gravity and any excess of phosphates carbonates oxalates 
urates or of uric acid 

In ever} investigation it should be remembered that whilst positive 
determinations are valuable negative findings are often of doubtful significance 
and the obsen ations should be repeated as often as necessary to establish the 
true condition 

After these preliminaries the abdomen of the patient should receive carefid 
attention By palpation and percussion it is possible except m the obese to 
determine whether there is any marked vesical distension after micturition 
and in this manner any pronounced degree of residual urine can be demon 
strated Also enlargements and misplacements of the kidney s should be 
sought for as well as any other abdominal abnormality 

It is howe\er upon rectal examination that most information about the 
prostate is obtained The best posture for the patient during this proceeding 
is the knee elbow position with the knees sbghtly separated the dorsal 
spine hollowed forwards and with the examiners left hand supporting the 
lower abdomen just above the pubes By this means the prostate is easily 
reached and explored by the examining finger If for any reason the knee 
elbow position cannot be adopted it is best for the patient to lie on his side 
with the knees well flexed 

Before the introduction of the finger into the rectum the state of the anus 
and perineum should be inspected for fissures sinuses or haemorrhoids and 
within the rectum polypi strictures or neoplasms may be met with and may 
need attention to provide a satisfactory solution of the patient s complaints 

Isext the examining finger investigates the rectal aspect of the prostate 
itself It is identified as a low lying elevation in the anterior wall of the 
rectum about 2 to 2£ in within the anal orifice it is of firm consistency 
with a shallow groove at each of its lateral edges and also a wide shallow 
central furrow Its upper horizontal limit can also be easily felt The healthy 
organ can be moved from side to side and up and down to a limited extent 
The above points should be carefully checked and the size of the gland indura 
tions irregularities soft patches obliterations of the central or lateral furrows 
and any loss of mobility should bo carefully noted The two seminal vesicles 
should also be sought for and their condition recorded Masses of induration 
extending from the prostate to the pelvic walls must be defined being due 
to infiltration by neoplastic or inflammatory products Pressure on the 
prostate may reveal the presence of deep nodules tender spots etc and a 
sensation of crepitus may suggest the presence of calculi 

Special examinations — If the diagnosis remains uncertain special in 
vestigations are called for These are of an instrumental nature and must be 
conducted with extreme care because whilst the healthy urethra will submit 
to a deal of manipulation by instruments the presence of any local pathological 
lesion makes bacterial invasion all too easy Trauma should be avoided by 
extreme gentleness during every instrumentation and strict cleanliness with 
a rigid antibacterial technique is essential 

Cystoscopy is the first special investigation and by its means the state 
of the bladder is ^cen to be either healthy congested or inflamed the vesical 
muscle may he either smooth and normal or hypertrophied as revealed by 
pronounced submucosal strands (trabeculation) The state of the ureteric 
orifices the trigone and the shape of the internal vesical meatus should all 
be observed The internal meatus may reveal posterior lipping due to 
intravesical prostatic protrusion instead of a smooth transition from tie 
trigone into the posterior urethra This may denote sw elling of the internal 
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meatus or the protrusion of an enlarged middle prostatic lobe into the 
bladder Intra\esieal protrusion of the lateral lobes may also be seen with 
perhaps an inverted V shaped gap at the anterior aspect of the meatus between 
the two projecting lateral Jobes 

Posterior urethroscopy — By this investigation w hich is complementary 
to cjstoscopj much additional information can be gamed the appearance 
of the posterior urethral mucosa the degree of mobility of the urethral walls 
as tested by varying the pressure of the irrigating fluid will reveal much as 
to the condition of the underlying prostate and the presence of dilated pro 
static ducts sometimes with escaping pus or protruding calculi will yield 
further information The amount of intravesical prostatic protrusion can be 
estimated when investigating a case of simple prostatic enlargement and neo 
plastic growths may be discovered 

Radiographic examination — A simple X ray photograph may show the 
presence of calculi in the prostate and contribute towards the correct assess 
ment of the precise condition afflicting the patient Also by observing the 
amount of any filling defect in a cystogram the degree of the intravesical 
prostatic enlargement may sometimeg be determined and may be useful when 
intra urethral manipulations are contraindicated or impossible 

Needling — The passing of a long hollow needle from the perineum into 
the substance of the prostate under the guidance of a finger placed in the 
rectum lias been advocated in America and elsewhere Powerful aspiration 
is made on the needle by a syringe in order to obtain specimens for microscopic 
examination and in this manner the presence of identifiable bacteria pus and 
neoplastic cells may be revealed 


CONGENITAL MALFORMATIONS 

The prostate is derived from five embryological buds one anterior two 
lateral and two posterior Of these the anterior bud fails to develop as a 
gland and becomes the anterior commissure of smooth muscle and fibrous 
tissue uniting the two anterior aspects of the lateral lobes and containing but 
fen mucous elements One posterior bud just outside the internal urinary 
meatus remains rudimentary and giv es rise to a few submucous glands in adult 
life The main organ is derived from the remaining three lobes 

\ anations in the prostatic development described above produce a variety 
of malformations in the fully formed gland Cases are on record of complete 
absence of the prostate due to a failure of development of all the original 
elements or one lateral lobe may be missing and give rise to a unilateral 
prostate and occasionally some glandular development occurs in the anterior 
lobe giwng rise to gland substance m front of the urethra or to an anterior 
lobe Most of these occurrences are rare and the know ledge of them is dem ed 
from carefully conducted post mortc m examinations 

Secretion from the prostatic lotx& conveyed into the urethra by ducts 
Inose from the rudimentary mucoid elements in the anterior commissure 
ami ot the inner posterior part of the gland are short and straight whilst the 
r n *\ am , P ° Stcnor lobe are longer and those of the lateral lobes longest 

of all Both the latter sets of ducts curve round the urethra to enter tho floor 
of the canal in the prostatic sinuses 

Congenital cysts of the prostate due to prenatal obstruction of the ducts 
occurfrom time to time They maybe single or multiple maybe situated directly 
under the mucosa of the prostatic urethra or deeper in the glandular substance 
The> are sometimes large enough to cause obstruction to the outflow of urine 
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The obstructive tv pe is seen occasionally in post mortem examinations on 
infants or on still born children and is frequently found associated with other 
congenital abnormalities of the gemto urinary tract Occasionally on urn to 
defectiv e development of the termination of the Mullerian ducts in the embry o 
their \ estignl fused opening into the urethra known as the sinus poculans 
maj become sealed off and cause a cjst in the verumontanum From the same 
cause obstruction to the urethra ma\ occur Sometimes a single large sac 
opens into the sinus poculans (Fig 233) this is a vestigial vagina 



Fee 233 

The lower of the tno tried all} placed shadows demonstrates 
a prostat c pouch »h ch has been filled with opaque medium 
after inserting a ureteric catheter The upper shadow is a 
c\ stogram The patient (aged 4 ’I also had a congenital 
deformity of the spine (1/r II insbury II fiite s case ) 

ATONY OF THE PROSTATE 

&ome middle aged men suffer from a tram of symptoms w Inch has been 
studied and described bj certain authorities notably by Marion (1935) The 
condition is attributable to a local nervous depletion and maj be more common 
than is usual!} supposed The sjmptoms \arj from mild discomfort to con 
siderable pain , there is more or less sexual impotence and a false sperma 
torrhcea which raa} lead to a definite sexual neurasthenia the patient becoming 
a martyr to a variety of fears and apprehensions such as of impending cancer 
or complete impotence and stenlit} Much of this trouble is of a functional 
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type but as so frequently happens there is just that basis of reality which may 
prolong the symptoms indefinitely If allow ed to progress the neurasthenic 
state becomes predominant and if the nervous exhaustion remains unchecked 
the patient may become almost a mental and physical wreck and may often 
be extremely difficult to handle 

These patients complain of pain in the perineum scrotum and penis and 
have a variety of sensations in the neighbouring organs noticeably in the region 
of the anus and rectum which may be slight or definitely painful Clinically 
such cases are often mistaken for chronic prostatitis and may be subjected 
to long courses of rectal massage diathermy etc which still further fixes 
the mental attention on the prostatic region 

The first point which should strike the observer is that the urine is clear 
sparkling and devoid of pathogenic bodies and this alone should suggest that 
the complaint is not of inflammatory origin In addition it may be noticed 
that there is a diminution of the urinary stream on mg to a loss of tone of the 
detrusor muscle of the bladder no demonstrable obstruction to the outflow 
being discovered either by the passage of sounds or by endoscopic inspection 
This loss of pelvic tone affecting the bladder and prostate and the functional 
train of symptoms which follow it often cause partial or complete impotence 
during the course of the illness The prostate also becomes distended by its 
own secretion and the act of defecation may squeeze out a quantity of clear 
watery exudate This latter symptom distresses the victim still more because 
he imagines that he is suffering from loss of spermatic fluid 

The diagnosis is based on the age of the patient — which is below that of 
prostatic enlargement — the diminution of the stream of urine on micturition 
and on rectal examination which reveals a large soft flabby prostate perhaps 
of considerable size Pressure upon it easily expresses a clear watery discharge 
which appears at the external unnary meatus and should never be mistaken 
for either true spermatic fluid or for pus which has a slightly yellow tinge 
The microscope will also immediately distinguish them from each other It 
will be noticed too that although the prostate is enlarged it still retains its 
characteristic shape is not indurated and does not lose its median furrow 
Further there is no urinary obstruction and the urine is normal and not 
infected 

Treatment should largely be directed to reassuring the patient and to 
removing his introspective fears Local manipulations should therefore be 
avoided a regular healthy regime advised with plenty of good non irritating 
food and the nervous system should be assisted by nerve stimulants and 
tomes Manon advises the use of arsenical preparations for this purpose 
The reassurance and the removal of apprehensions will often cause immediate 
improvement and may alone lead to a cure but when the neurasthenic tendency 
is fully established it may be extremely difficult to eradicate the unhealthy 
warp in the patient s mind and until this can be done the trouble is apt to 
continue Such cases are sometimes extremely difficult to deal with 

H L Attwatek 
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CHAPTER \\\\ II 

SIMPLE ENLARGEMENT OF THE PROSTATE 

CAUSE AND NATURE OF THE ENLARGEMENT 

T H1 RE aro \nncms theories as to the nature of the enlargement the 
generally accepted opinion being that it is due to true tumour formation 
Small adenomata appear simultaneously in various parts of the gland 
these gradually increase in size and coalesce As this occurs the true prostate 
becomes expanded to form a capsule around the adenomata which however 
max arise aUo in the substance of the capsule 
itself (tig 214) and when the enlarged pros 
tatc is removed bj operation enucleation is 
effected inside this capsule Recurrence of 
the adenomatous prostate is rarely met w ith 
after efficient enucleation but carcinoma be 
ginning in the remnants of the true prostate 
after prostatectomy is loss uncommon Cystic 
changes max be found hence a suggestion 
that tie enlargement is a cjstic glandular 
hj perplasia resulting from chronic mflamma 
tion There is no evidence that venereal 
disease has any predisposing influence or in 
fact that the disease has an inflammatory 
origin 

Thero is nothing to support the theory 
that the enlargement is a true hypertrophy 
as Thomson Malher (193G) sajs dilatation of 
the gland tubules and otl er changes show that 
the process is more than a simple hvper 
troplr> The arteriosclerotic theory also has 
little to support it since enlarged prostate is 

found without thickened arteries or high blood pr0#ta - w ]as beeh removed and 
pressure The enlargement may be part of a «he »a))s of whch numi-ro » small 
fibrotie degenerative process which involves * tenomata are to k seen _The 
the whole genital 8} stem an involution such vaT a n defer^nt a 3 ar^ttache'd above 6 
as occurs in the female reproductiv e organs at ( Mr » nsbu j nh tea case ) 
the menopause This may be secondary to 

testicular changes resulting in loss of testicular hormones thus recent re 
searches by Dmglemanse and Laqueur (1940) found the content of sex 
hormones in the urine of men with enlarged prostate to be less than normal 
and similarly Moore (1940) found a decrease in the amount of urinary 
androgen in prostatic cases Reischauer contended that the essential change 
w as a nodular proliferation of the fibrous tissue with a secondarj penetra 
tion of the submucous glands from which the hypertrophy was formed the 
hypertrophy of these subcervical glands possibly being a compensatory one 
as the prostate undergoes senile atrophy Recent work by Le Due (1939) 
claims to support this theory 
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Age incidence — It is estimated that something like 35 per cent of men 
over 60 years of age suffer from enlarged prostate It is generally held that 
it is uncommon till after 50 but this belief has been challenged recently by 
Thevenard (1940) who claims that it is relatively frequent under 40 and can 
be detected by urethroscopic examination though the prostate is nonnal on 
rectal examination and the patient free from symptoms Lousley (1941) sup 
ports this view and found in 250 post mortems 23 4 per cent of men oter 30 
to have enlargement of the subcervical group of glands 

Race— It is most common in Europe and North America — though less 
common amongst the negroes In the peoples of India it is fairly common 
but is rarely found in the Mongolian races 

PATHOLOGICAL ANATOMY 

As the prostate enlarges it does so inside the gland proper and as it con 
tmues to grow it thins out and expands the latter so that the gland itself 



Fig 235 Fig 236 

D agranunat c repre entat on of D agrammat c representat on of enlarged 
normal prostate prostate 


comes to form a sheath surrounding the enlarged prostate At operation the 
enlarged prostate is enucleated inside this glandular sheath which remains 
behind As enlargement of the prostate takes place its projection may be 
detected in two main directions below where its size may be gauged by rectal 
examination and abo^e where it projects into the bladder and can be seen 
on cystoscopy The earliest enlargements are intravesical and so diagnosed 
by cystoscopy The normal prostate varies in size its average weight is 4£ 
gm the average weight of enlarged ones removed by operation is I to 3 oz 
and rarely exceeds G to 8 oz though larger ones up to 16 to 18 oz have been 
recorded The enlargement commonly affects both lateral lobes equally though 
one may be considerably larger than the other The middle lobe enlarge 
ment is generally held to be an extension from one or other lateral lobe — and 
there certainly is no septum separating this Jobe from the lateral Jobes — fboiigJi 
there is a certain amount of embryological evidence to suggest the possibility 
of a true median lobe Thomson Walker (2904) demonstrated that generally 
the enlargement of the prostate was confined to the part of the prostate abo\ e 
the level of the verumontanum and ejaculatory ducts all of which remain 
fixed — the ejaculatory ducts are below and not embedded m the hypertrophied 
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mass (Figs 235 and 236} As it enlarges extra vesically and extends backwards 
beneath the base of the bladder it strips the seminal \ esicles from the bladder 
so that thej come to he behind rather than abo\e the gland (Figs 237 and 
238) As it enlarges mtravesically it insinuates itself w ithin the ring of the 
\ esical sphincter which becomes stretched and thinned out over the Ultra 
\ esical projection the sphincter eventually ceases to function and control 
is maintained bj the compressor urethrae muscle \\ hen the intravesical 
projection is more or less equal all the way round it forms a collar like pro 
jection — the so called rntrw esical collar —round the sides and back of 
the internal meatus This intravesical projection maj be very irregular 
howeier one lobe projecting more than the other or it may be confined 
almost to the middle lobe which is formed probably b* a portion of the 
enlarging prostate insinuating itself between the longitudinal muscle fibres 
\hich form the superficial layer of the trigone and thence become continuous 
with the longitudinal muscular lajer of the urethra 
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normal prostate 



On microscopy the enlarged prostate consists of gland tubules in a con 
nective tissue stroma the relative proportion of these two \anes in the 
larger soft prostates Vue ^ntixra ■& te&aV vr. xfiv&WA*. -a w.wt 

stroma is found in the small fibrous prostate The stroma may contain 
some unstnped muscle fibre and when the urine is infected round ceiled 
infiltration may be found The tubules lined with columnar epithelium are 
for the most part dilated and branched With extensive dilatation small 
cysts are formed in winch the epithelium becomes flattened The lununa 
contain epithelial debris large granular and fatty cells and corpora amyhcea 
Changes in the urethra — The enlarged prostate effects changes m the 
posterior urethra bladder ureters and kidneys As the enlarging gland 
protects into the bladder beneath the mucous membrane the vesical orifice 
becomes raised so that the portion of posterior uiethra behind the veru 
montanum becomes lengthened and some idea of the size of the prostate is 
obtained by noting the length of catheter required It also becomes com 
pressed laterally by enlargement of the lateral lobes or posteriori* b* a middle 
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lobe enlargement With unequal enlargement of the different lobes it may be 
distorted considerably commonly an antero posterior angle is formed at the 
level of the verumontanum producing a valve which tends to close with the 
increased intravesical pressure during micturition 

Changes in the bladder, ureters and kidneys— At first with increasing 
obstruction the musculature of the bladder undergoes hypertrophy and the 
bladder Avail becomes thickened but as the residuum increases the walls 
become stretched and the bladder capacity increased Viewed from the 
interior it is seen to be trabeculated i e the hypertrophied muscle bundles 
stand out prominently and the mucous membrane is pouched or herniated 
betw een them m this way a large diverticulum or diverticula may be formed 
With the elevation of the bladder base and increased intravesical pressure 
the post prostatic pouch develops and as this cannot be emptied by the 
bladder contractions it contains stagnant urme the predisposing factor in 
stone formation and infection 

The kidneys and ureters show a similar picture of hypertrophy and dilata 
tion The kidney substance becomes fibrotic and the subject of chronic 
interstitial nephritis and later with the advent of sepsis pyelonephritis acute 
or chronic supervenes The cause of obstruction with the gradual develop 
ment of residual urine and retention is difficult to explain The outstanding 
fact is that the size of the prostate bears no relation to the amount of obstruc 
tion produced eg with considerable enlargement of the lateral lobes only 
there may be no residual urme whereas a very small projection of the middle 
lobe may result in complete retention The original explanation that retention 
was due to fatigue and atrophy of the bladder musculature is negatived by 
the fact that after prostatectomy the patient can empty his bladder again It 
is easj to see how a valvular obstruction is produced by angulation of the 
posterior urethra or bj a middle lobe ball valving the internal meatus but this 
does not explain the mechanism of all enlargements There may be some 
dynamic or neuromuscular explanation which still eludes solution thus 
Joly (1023) seeks an explanation in the ordinary laws of hydrostatics the 
intravesical pressure during micturition acts downwards towards the urethra 
this pressure can be resolved into horizontal and vertical components The 
former acts on the intrav esical projection of the prostate and closes tins portion 
of prostatic urethra in the same manner as an encircling elastic band This 
however does not explain retention when there is little or no intravesical 
projection The final factors in precipitating an acute retention m a patient 
with an enlarged prostate are congestion and spasm the sequelae often of a 
chill constipation or over indulgence in alcohol 

SYMPTOMS AND SIGNS 

Two mam clinical types are met with the former is characterized by 
irritation of the bladder and frequency of micturition out of proportion to the 
amount of obstruction or residual urine the latter type by the development 
of a slow chrome sj mptondess retention progressing to an overflow incontinence 
The latter may be the first indication to the patient that something is wrong 
As a rule the first sj mptom is frequency of micturition it occurs both day and 
night though nocturnal frequency is the patient s chief complaint He sleeps 
undisturbed through the earl} hours up to 2 or 3 a m after which he may have 
to get up sev cral times to pass urme The next symptom is some degree of 
difficult} in micturition and obstruction to the urinary stream In the early 
stages the difficult} mvj amount only to some hesitation, or a slight latent 
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period before the flow liegms difficult \ is apt to occur especially when the 
patient baa field his urine too long The stream loses its force is slower and 
tends to drififile towards the end It nun lie urgent or precipitate so that 
unless lie relies es lumself at once he mas lose a little urine involuntarily The 
stream mas he intermittent the patient passes all lie can at the moment 
but in a short time has to pass more In some eases micturition can be accom 
plisbed oiils sslu n sitting at stool or m the knee elbow or some other abnormal 
jxiMtion 

J*im is not a prominent fiatim of simple enlargement and when present 
(Kirtends some compile it mn Mich as csstitis or stone The patient is unable 
to unpts his bladder and an increasing amount of residual urine remains 
tins prognoses until an acute comptctc or chronic retention supenones the 
former is nccompamid In acute pain from spasmodic cfTorts of the bladder to 
inipta itself the latter ma\ l»c p unless and evontunllv if unrelieved ends m 
vcrllow and incontmenct of urim ( passu c incontinence ) 

\ first attack of acute retention raroh results in permanent retention 
after n varwnp |»criod of cathcUr rdicf normal micturition begins again it 
is unhkeK however that the bladder will lie cnintving completely and at 
shortening intervals further attacks occur until hnall\ permanent retention 
Ik comes established 

11a maturta is not a prominent sMiijitom sometimes however it is profuse 
causing clot retention when it does occur the prostate is usually large 
soft and congested Intermission in the se\ entv of the s\ mptoms is a character 
rstte feature temporary exacerbations due to congestion of the gland being 
precipitated b\ indiscretions in diet — such ns increased alcohol— constipation 
catching cold sudden changes in temperature etc 

The prostntic patient is alwins hitter in warm weather Sexual irritation 
and increased desire mn\ lie troublesome and have led to tragic and distressing 
h eipuW in the police courts In unrelieved cases avniptoms of back pressure 
on tin kidncvs |i t chronic uramia) occur sooner or later these consist of 
g< in nil main i se with loss of weight associated with thirst headache dryness 
of skin and tin mucous membranes of the month nnd pharynx thus the 
tongue is drv and furred there mav bedifheultv in snaUmwng solid food and 
morning naitsc i is n common feature The temperature is subnormal and the 
blood pressure often is rni-cel The backache is referred to the renal angle 
guurnllv it is bilateral but mav be entirely unilateral often it is worse during 
tflbrts to pass water 

When mftction is superadded the urine becomes purulent and less in 
ouantitv nnd the patient develops a swinging temperature with sweating and 
tiwrv ripii J lo«s of w right The blood pressure falls and suppression of urine 
niav supervene The prostntic bladder is verv prone to infection this mav 
appear instdiouslv and spontaneously or may begin acutely eg following the 
pass ige of a catheter Infection following catheterization is specially liable 
to occur when the bladder is chronically distended it occurs m spite of the 
tno^l scrupulous asepsis and the infecting organism is invariably a B cob— 
an a vtto infection for which the operator is liable to be blamed Once the 
infection is established it is practically impossible to cure until the patient has 
boon put in a position to emptv Ins bladder again by prostatectomy 

EXAMINATION OF THE PATIENT 

This vv ill follow careful mv cstigation of the patient s history and sy mptoms 
he should be lying on his back on a couch or in bed attention is directed 
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first to the bladder , a distended bladder may be obvious to the eye and is 
readily palpable as a rounded elastic swelling extending upward from the 
pubes tow ards the umbilicus If the bladder is not palpable it may be possible 
to determine its upper limit by percussion If prior to this the patient has 
passed all the urine he can, some idea may be gained as to the presence and 
amount of residual urine 

Next, the loins are examined, and any enlargement or tenderness of either 
kidnej noted A rectal examination should now be made — best done m the 
knee elbow position — the size, consistency and mobility of the prostate are 
ascertained The enlargement generally is uniform is confined to the prostate, 
which presents a smooth com ex rectal surface, is well defined and of homo 
geneous elastic consistency The mobility of the gland can be estimated best 
by bimanual rectal and abdominal palpation 

It is a much discussed point whether a catheter should be passed to deter- 
mine the amount of residual urine If the bladder is distended and the patient 
free from pain, a catheter should not be passed at this first examination 
should he be suffering from acute retention, however, temporary relief must 
be given with a catheter, but it is wiser at tins juncture not to empty the 
bladder The amount of residual urine is an important guide to the surgeon 
in advising for or against operation, and the responsibility of passing a catheter 
should be left to him if it is obvious that there is a considerable amount of 
residual urine he will refrain , but if a catheter is deemed necessary it must 
be passed with the most scrupulous care and asepsis Its unskilled use may 
cause haemorrhage, false passages or seps.s, which may have most serious 
consequences Before withdrawing the catheter, the bladder should be washed 
w ith an antiseptic solution (c g oxycyamde of mercury 1 8,000) and the patient 
subsequently given a urinary antiseptic by mouth for some days If practicable, 
the urinary antiseptic should be taken also for a day or tw o before the catheter 
is passed 

Cystoscopic examination is desirable in all cases before operation, in 
straightforward cases this can be earned out as a preliminary at tlio time of 
operation thus an unsuspected stone or diverticulum may be revealed In 
certain cases cystoscopy is essential to establish diagnosis , for example, a 
patient presenting prostatic symptoms in whom no enlargement of the prostate 
is found on rectal examination , in such a case cystoscopy may confirm the 
diagnosis, or may reveal an unsuspected early tabes Similarly all cases of 
1 Hemorrhage associated with enlarged prostate should be subjected to cysto- 
scopy.. lest an early carcinoma of bladder,, or indeed nf the bjdoey, be xtussed 

With an enlarged prostate the cystoscopo will show a trabeculated bladder 
in which the hypertrophied muscle bundles are evident, and the interuretcric 
bar will stand out as a solid ridge, which may be prolonged beyond the ureteric 
orifices This prominent mteruretenc bar is especially c\ ident m middle lobe 
obstruction , the trigonal muscle, arising at the ureteric orifices, is derived 
from the longitudinal muscle layer of the ureters, and below converges at the 
internal meatus where it becomes continuous with that of the urethra its 
contraction tends to pull open the internal meatus The regular outline of the 
internal meatus will he altered by the intravesical projection, and V-shaped 
gaj>s are seen between the different lobes With tho projecting prostate and 
raising of the internal meatus the prostatic margin is seen to he much nearer 
tho ureteric orifices than obtains normally (Marion’s sign, 1021) with further 
projection, especially of the middle lobe, the trigone and ureteric orifices may 
be overshadowed completely 

X-ray examination should be carried out in all cases with prostatic 



441 


SIMPLE ENLARGEMENT OF THE PROSTATE 

symptoms Unsuspected calculi are sometimes revealed either m the urinary 
tract, or m the prostate itself Intravenous urograms give valuable informa- 
tion about renal function, the presence of urinary tract dilatation or a vesical 
diverticulum, and a film of the bladder exposed immediately after passing 
water gives useful evidence concerning residual urine in the bladder The 
cystoseope will show, not infrequently a stone in the bladder which gave 
no shadow with the X rays Examination of the urme and investigation of 
the renal function are essential , for the latter the reader is referred to 
Chapter III In the early stages the urine will be normal , later there is 
polyuria, the urine is of low specific gravity, pale m colour and deficient m 
solids and pigments , there may be a trace of albumen and, rarely casts 
With the onset of infection it becomes cloudy and purulent 


COMPLICATIONS 

Retention of urine — This may be acute or chronic Anytlung which 
produces congestion of an enlarged prostate such as exposure to wet .and 
cold, extra alcohol constipation, etc , may be sufficient to precipitate an 
attack of acute retention The patient is in pain, and distressed by frequent 
spasmodic contractions of the bladder in its effort to expel urine The distended 
bladder may be felt above the pubes extending upwards towards the umbilicus 
The retention may last from hours to days, before the urine begins to flow 
naturally again Recurrence is inevitable sooner or later, and eventually 
attacks succeed one another with increasing frequency and seventy, until a 
complete permanent retention results Chrome retention, on the other hand, 
is a slow ly developing painless distension of the bladder, eventually resulting 
in overflow and passive incontinence the latter most marked at night The 
patient suffers from frequency of micturition, but generally is unaware of his 
distended bladder , if this condition is allowed to persist he begins to suffer 
from thirst, headache, nausea, etc (vide Uraimia) 

Infection and sepsis — Infection frequently follows catheterization, tlio 
infecting organism being the B coli, and as it occurs in spite of the most 
scrupulous asepsis it is suggested that the catheter is only the exciting cause 
and that the infection is an auto infection rather than a catheter-borne one 
A few hours after catheterization the patient has a rigor and the temperature 
rises, at the same time he begins to suffer from frequency of micturition and 
dysuna and is generally seedy, and the urine becomes cloudy and purulent 
He may also experience a renal ache, unilateral or bilateral, and one or both 
kidneys may be tender In severe cases the tongue becomes dry, the patient 
suffers from thrist, nausea, anorexia and hiccough and loses weight He is 
constipated, drowsy and restless, the blood pressure falls, the urine becomes 
scanty and complete anuria may result With stagnating residual urine, 
however, infection occurs without any instrumentation, its onset being more 
insidious and often passing unnoticed 

Calculi — With infection, and when the urine becomes alkaline, phosplntic 
stones may be formed in the bladder Lying m the post prostatic pouch and 
covered by residual urine, they may give rise to no symptoms In addition 
to these stones which are secondary to infection, primary calculi composed 
of calcium oxalate or uric acid occur, with uninfected unne, in about 1 per 
cent of all cases of enlarged prostate , 

Epididymitis— This is a frequent concomitant of all urinary infections but 
seems especially liable to follow prolonged catheterization W hen tbi* is likely 
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to be necessary it is a wise procedure to tie the vasa deferentia first Epididy- 
mitis used to be a common sequel to prostatectomy occurring in the second or 
third w eek in about 30 per cent of cases until ligation of the vasa deferentia 
became a routine Infection of the vesiculae seminales is common its importance 
lies m the fact that it may be a cause of persisting sepsis after prostatectomy 
In all such cases the secretion from these glands should be collected by rectal 
massage and microscoped 

Hsematuria — Hasmatuna often follows the use of a catheter Spon 
taneous bleeding is less common it may consist merely of a drop of blood at 
the beginning or end of micturition or may be a sudden profuse bleeding into 



Fig 239 

Cystogram showing single diverticulum of bla Ider w ith an enlarged 
prostate 


the bladder causing clot retention The type of prostate m which tins 
occurs is the large soft vascular benign one it is rarely met with in carcinoma 
of the prostate 

Diverticula— -Diverticula are common with enlarged prostate they may 
if !j,i 6 , or i? U 7i3“ e an ^ quite small or as large as or even larger than the 
bladder itself The orifice by which a diverticulum opens into the bladder is 
usually small and is recognized with the cystoscope as a small round rather 
rigid opening in the bladder wall They are most frequently situated at the 
back of the bladder or low down at one or other side They may contain 
calculi and neoplasms m ay originate within them With collapse of the bladder 
wall after cystostomy the opening of the diverticulum may become occluded 
and septic matter become bottled up within it This may lead to serious 
trouble such as perforation or later as it prevents complete emptying of tbo 
bladder, may be a fertile source of continuous sepsis Cystoscopy is advisable 
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m nil cases of prostatie enlargement it is by this means that the presence of 
a diverticulum is discovered A subsequent cystogram may help to define its 
size and position (Figs 239 and 240) 

Renal failure — Both acute and chrome forms of renal failure occur An 
example of the former is the suppression of unne resulting from the sudden 
emptying of a chronically distended bladder Chronic renal failure is the 
result of continued and unrelieved bach pressure on the kidneys it is char 
ncterized by polyuria and subnormal temperature the patient is sallow in 
appearance and loses weight the tongue is dry and lie suffers from thrist 
anorexia nausea constipation headache and backache (t tide Urcemia} 
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Secondary malignancy— Twenty per cent of a It unoperated benign enlarge 
ments of the prostate e\ entually develop secondary malignant change Tins 
is recognized by the appearance of a hard nodule or nodules in the substance 
of the gland or commonly by infiltration and fixation at its lower end or one 
or other lateral margin Hus risk of subsequent malignancy is a factor to be 
borne in mind in considering the pros and cons of operation 

COURSE AND PROGNOSIS 

Enlargement of the prostate is a serious disease on account of the back 
pressure it produces and the ultimate sepsis It is a progress^ e disease though 
progress may be slow or fast and unless relieved ends fatally from one of these 
causes The size of the prostate is little criterion of the amount of obstruction 
it is producin'* The patient either passes through a stage of frequency of 
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micturition and bladder irritation to one of increasing obstruction and reten- 
tion , or undergoes with little or no local symptoms, a slow, chronic retention 
resulting in overflow incontinence Meanwhile there is developing a back- 
pressure’ nephritis, and with the advent of infection, ascending py elonephritis 
The wise patient will not await the onset of retention before seeking medical 
adi ice and although at the stage which he seeks guidance operation may not 
be necessary it may be expedient The patient tends to take a short Mew, 
whereas the surgeon must take a long one In other words, he must balance 
the immediate risk of operation while the prospect is good against the ultimate 
risk w hen it may be bad So long as the residual urine is under 4 oz and the 
prostate is not interfering seriously w ith his actrv lties and his sleep, it is safe 
to temporize When the residuum is greater than this, operation generally is 
ad\isable, the only ultimate alternative is a catheter life, which few patients 
surv i\ e more than two to tw o and a half years Each case must be judged on 
its own merits after due consideration of the general condition of the patient, 
his prospect of life his cardiovascular system and the functional value of Ins 
kidney s Infection of the urine is not a bar to operation provided the renal 
functional tests are satisfactory , in fact, a patient w ith a urine already infected 
has acquired some immunity and tends to run a more benign post operative 
course than one w ith an uninfected urine 

DIAGNOSIS 

Frequency of micturition, most marked at night, and of the prostatic type, 
commencing after the age of 50, and with a clear urine, almost certainly is 
due to an enlarged prostate The diagnosis will be confirmed by rectal and 
cystoscopic examinations Careful investigation of the history and examina- 
tion of the patient will av aid fundamental errors in diagnosis, such as mistaking 
the digestive disturbances of renal failure for gastritis or carcinoma of the 
stomach and its polyuria, for diabetes insipidus both are mistakes which 
would have been avoided had the abdomen been examined and the distended 
bladder recognized Diagnosis of benign enlargement of the prostate must be 
made from other causes of urinary obstruction and from other causes of 
prostatic enlargement 

1 Other causes of urinary obstruction (a) Stncturo of the urethra 
(5) Diseases of the nervous system (c) “Bladder-neck obstruction” (cl) 
Vesical grow ths 

2 Other causes of enlargement of the prostate (ra) Prostatitis and prostatic 
abscess { b ) Carcinoma of the prostate ( c ) Prostatic calculus (d) Tuberculous 
disease of the prostate 

1 Other causes of urinary obstruction — (a) Stricture — If, on attempting 
to pass a catheter, obstruction is found anterior to the prostatic urethra, 
urethroscopic examination is indicated , it may be impossible otherwise to 
distinguish between an organic obstruction and obstruction caused by spasm 
of the compressor urethra? A stricture generally manifests itself before the 
patient reaches the prostatic age, and the early history is one of increasing 
diflicultv rather than frequency of micturition , moreover, the urine is already 
cloum trom infection, or at least contains urethral or prostatic threads Unless 
there is coexisting prostatic hypertrophy the prostate will bo found, on rectal 
examination, not to be enlarged 

(6) Disiasis oi Tm nervous system — Diseases of the spinal cord may 
disturb bladder function, thus frequency' of micturition is a common early 
symptom of disseminated sclerosis , but the disease most commonly causing 
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ob-t ruction w tabes No cxnmmition of the urinary tract is complete until 
Uio n flexes liaic been examined with well established tabes the absent 
Mice jerks Argvll Robertson pupils ami ataxia render the diagnosis easy 
I/inicultv m micturition i- an earlv s\mptom of tabes however and may 
occur before these characteristic features npjiear frequency of micturition 
is ah cut until infection occurs but nocturnal incontinence is fairly common 
Dngno is can lie established general)* by cystoscopy which shows a tine 
atrophic tv |ie of trabeculation ch iractcristic of spinal disease In tabes there 
is 1 irlj loss of sexual power whereas with enlarged prostate it is retained or 
e\en increased Thomson Walker (1010) described a condition of Primary 
Atom of the Bladder without obstruction or signs of nervous disease lhese 
easts |>rt'C»t n long history of increasing difficult} beginning in the second or 
third decade mid progressing to complete retention the same atrophic 
trabeculation is present as m tabes In this condition m which the bladder 
tnu-culnturc is at f lult the Inch of bladder tone w ill be noticed w hen a catheter 
is pa« ed the urine drops from the cml of the catheter and the bladder lacks 
mu power of propulsion 

(c) itiaUPFR \tCU obstkuctiox —This condition appears under various 
names — prostnti-mc sans prostate and atrophy of the prostate in tl e 
I 1 n licit htiraturo while it is dc-cnled bv Vmcncan writers as median 
bar obstruction The bladder neck becomes infiltrated with fibrous tissue 
probxblv dating from previous prostatitis and so fails to open hence Legueu s 
{I'll.') term I)y -ectasia There is a long history of difficult) and frequency 
beginning before the age of 4 » but no prostatic enlargement The cystoscope 
which mav be gripped at the bladder neck ns b) a stricture shows a back 
pressure bladder similar to that found with enlarged prostate but there is no 
intravesical prostatic projection The characteristic condition seen is a thick 
enmg of the po-torior lip of the internal meatus which forms a transverse bar 
at the junction of bladder and posterior urethra and when viewed with the 
endoscope it is seen that the meatus fails to open and contract normall) as the 
wattr is turned on and off \oung (IffJG) lay's stress on the fact that with a 
cj stoscojie in the bladder a finger in the reetumenn detect thickening and indura 
tion in the median portion of the prostate and tl e beak of the cystoscope 
which normall) may be felt through the trigone may not be palpable 

(tl) \ FsicAL GROWTHS — \ papilloma growing near the internal meatus may 
cause difficulty in micturition ns it is carried downwards in the urinary stream 
but liTinatuna will be the outstanding feature and small pieces of the growth 
are broken off and maj be recognized in the urine A carcinoma low down in 
the bladder wall mn\ infiltrate the prostate but the increase in size will be 
limited to one side o! the gland and its upper and outer margins will have lost 
their definition Cystoscopy will elucidate the diagnosis 

2 Other causes of prostatic enlargement— (n) Pjiostititis — In chronic 
prostatitis the prostate is irregular tender firm and little if at all enlarged 
If it is at all enlarged it is boggy rather than uniformly elastic like an 
adenomatous prostate moreover it nearly always is associated with vesiculitis 
so that these structures are palpably enlarged and thickened There is no 
intravesical projection of tl e prostate the urine is purulent or contains urethral 
or pros tat ic filaments and the secretion expressed by rectal massage contains 
pus cells and cellular debris from the prostate Occasionally an acute primary 
prostatitis is met with which may be confused with enlarged prostate it 
begins suddcnl) w it h frequency dy suria and increasing difficulty progressing 
rapidlv to retention of unne The prostate is uniformly enlarged tense and 
tender and the temperature is raised The urine may be perfectly clear 
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After a few days a soft spot appears m one or other lobe indicating abscess 
formation This type of prostatitis is due to a staphylococcus aureus and 
may be associated with a boil or some other skin lesion 

(6) Carcinoma of prostate — The age incidence is much the same as that 
of benign enlargement though not infrequently carcinoma is met with at a 
slightly earlier age e g the early fifties The early history is one of increasing 
difficulty in micturition rather than frequency Pam w Inch is absent in simple 
enlargement may be a feature of carcinoma especially sciatic pain Rectal 
examination w ill reveal an irregular prostate w ith characteristic hardness and 
fixation Possibly induration may be felt extending to one or both vesicles 
and laterally the normal prostatic outline may be ill defined or lost Sarcoma 
of the prostate is a rare disease and practically unknown at the prostatic age 
It either forms a large soft swelling which does not involve the whole gland 
or is mainly perivesical or retrovesical 

(c) Prostatic calculi — A single stone in the prostate or prostatic urethra 
is more likely to be mistaken for carcinoma than benign enlargement An 
X ray Sim « ill settle the doubt (Fig 278) IVhen the stones are multiple it 
may be possible to feel crepitus on rectal examination as they grate against 
one another a stone in the prostatic urethra can be felt on passage of a metal 
instrument The urine nearly always is cloudy and infected and sometimes 
a little blood appears at the beginning or end of micturition 

(d) Tuberculous disease of the prostate — This is a disease of an earlier 
decade and if met with at a prostatic age it will be accompanied by other 
evidence of tuberculosis m the genital or urinary tracts which will render 
diagnosis obvious 

S G MacDolald 
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CHAPTER XXXVIII 


TREATMENT OF COMPLICATIONS OF SIMPLE ENLARGEMENT 
OF THE PROSTATE AND NON-OPERATIVE TREATMENT OF 
SIMPLE ENLARGEMENT 


ACUTE RETENTION should be rehc\ed ns soon as possible The patient 
a i*pr morphia suppository or a | gr of morphia hypoder 
imcally, and placed in a hot hath Should he fail to pass water in the 
bath he must he rehc\ cd forthwith by catheter The strictest aseptic pre 
cautions must be adopted the hands of the surgeon being washed the penis 
su nbbed and, w hen possible the urethra irrigated w ith some antiseptic solution 
Next, with a syringe or ordinary pen-filling pipette 1 or 2 drams of a 4 per 
cent solution of mnocainc arc instilled into the urethra this not only helps 
the patient by relieving pun it helps the surgeon also by abolishing spasm 
and resistance of the compressor urethra muscle The best type of catheter 
to use is the “ Marshall (made originally by Bell <L Croydon) , this is made 
both in rubber (known as Ticmanns catheter) and 1 gum elastic ’ and can 
be boiled , it lias a cuned ob\ ary -tipped end the rubber “ Marshall being 
firmer than the ordinary rubber 'cat net er , and the gum-elastic one softer 
and more flexible than the ordinary gum elastic (Figs 241 and 242) With 
its cuned end and its flexibility this catheter rarely fails to find its way 
through tlio angnlated prostatic urethra , it should be passed with the greatest 
gentleness, no force is permissible A hard, straight or rigid instrument should 
not he used , it results in haunorrlnge and false passages, and fails to relieye 
the retention The best sizes to use are 8, 0 or 10 (English scale) Should 
the “ Marshal! ” fad, a coude or bicoudc, si/e 18 or 20 (French scale), can be 
tried— a larger size often passing more easily than a smaller one As a final 
resort the long-cun cd silver prostatic catheter may liaxe to be used The 
patient should be kept in bed until natural micturition is re established 
meanwhile he should drink copiously’ (4 to 5 pints daily) and take some 
urinary antiseptic such as sulphonamide It is wise to wash the bladder with a 
mild antiseptic solution after each catheterization If relief cannot be afforded 
by catheter, the blnddcr must be opened and drained suprapubically If the 
eirtAvofev' gtt& rive Aylad&bv’ Iwf xv> avaw> flows Jive ■P}f of ibn naJbe.tnr 

probably has become blocked by a blood clot, which can be displaced by 
syringing a small quantity of saline solution through the catheter * Clot 
retention” means that the bladder is full of blood clot which cannot be 
emptied by catheter 

Chronic retention — The slow, chronic, painless retention is a much more 
serious condition, ns the kidney’s have been subjected to increasing back 
pressure for a considerable time, and their function generally is unpaired 
Iwo dangers must be guarded against — firstly, the sudden emptying of the 
bladder and secondly, infection The sudden emptying of the bladder and 
consequently sudden relief of back pressure on the kidneys may result in 
suppression of urine , it is more likely to occur when the blood pressure is 
high or the specific gravity of the unne low In the same way the sudden 
relief of tension, and consequent congestion of the whole unnarv tract, may 
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result in haemorrhage from bladder, ureters and kidneys The back-pressure 
bladder is more prone to infection, and once infected more difficult to cure 
It should be an axiom that when the arteries are poor, the blood-pressure high, 
or the specific gravity of the urme low, the bladder should be emptied slow ly 
The patient should be put to bed for a day or two before any instrumentation 
is attempted He should be given large quantities of fluids and a urinary 
antiseptic The object m mind is to empty the bladder just a little faster than 
the urine is being secreted, over a period of forty eight hours, so that the 
kidneys may accommodate themselves to the gradually decreasing tension 


A 




Fio 241 


A V ulcamte tap which fits tightly into the funnel end of 
catheter B Marshall catheter 



Fig 242 

A Bicoude catheter B Coudc catheter 


This is best done through a watertight suprapubic stab puncture made after 
exposing the bladder , otherwise a catheter is tied in to the bladder , either a 
tap is attached to the end of the catheter (Fig 241, a) and adjusted so that the 
urine comes out m a steady drip, or the catheter may be controlled by a spigot 
and 10 oz withdrawn every two hours until the bladder is empty Should 
this not rehe\e the tension fast enough, the amount may be increased to 
1" or 15 oz Another method is to plug the catheter with a spigot, then to 
thrust a hypodermic needle into the catheter behind the spigot and allow the 
urine to drip from the end of th© needle There may b© a little bleeding when 
the bladder is emptied but this is controlled by lavage with 1 m 10 000 silver 
nitrate solution Once the bladder has been emptied safely, and until the 
next step is decided, either the catheter should be retained or the bladder 
emptied by passing a catheter at regular intervals 
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Infection and sepsis— If we take ns a type infection following cathetenza 
tton the patient should lie confined to lied and placed on a light or medium 

diet — eliminating alcohol meat and meat extracts condiments and spices 

he should drink cojuousH and be giv on a urmarv antiseptic by month In 
mo^t of theve eases and where the residual urine is small in amount or non 
existent the temperature returns to normal in two to three days though 
jnura remains hhmh should consist of plain water barley water or one 
of the minerals such as Contrextwlle 1 nan or \ ichy and weak Chum tea 
Unrlet water should he an infusion of natural barley te barley with the 
husk on (not pearl harlot ) and is made as follows two ounces of natural 
liarlev three lumps of sugar and the rind of one lemon arc placed in a large 
jug or Imsm ami I gall of boiling water poured on to them tins is poured 
off when cold and makes a clear palatal le drink 

\\ ith regard to urinary antiseptics sulplmtluazole (M L B 7G0) is the most 
gcneralU effective of the sulplionamidcs and is effective in lower concentration 
than sulphapv ridme (M &, B f 1 1) Apart from its \aluc in B cob infections 
sulph«thm7ole is now the antiseptic of choice in staphylococcal and proteus 
infections It ma\ he effective also in infections caused by the streptococcus 
f-rcfllis though with the latter organism mnndche acid is more efficient as 
this must be in concentrated solution in the urine and necessitates a reduction 
of fluid intake to 2 pints a day it is best withheld until the temperature has 
returned to normal In more severe infections and in esses where the residual 


is large it is of the utmost importance to secure free bladder drainage either 
by ft retained catheter or by suprapubic cystostomy Should nausea or sick 
ne s prc\cnt sufficient intake of fluids by mouth nnd in any case when the 
renal secret ion is low a continuous intravenous drip of normal saline and 
5 per cent glucose (isotonic) should l c initiated tins is the simplest and most 
certain method of re establishing the renal secretion Except in an emergency 
the patient is better without diuretics which only deplete the tissues of fluid 
Calculi— \ esicnl calculi occurring with an enlarged prostate are merely 
an incident in the course of the prostntic enlargement and should be treated 
ns such Thc\ should he removed In suprapubic operation either at the time 
of the prostntcctonn or at the first stage when a two stage operation is per 
formed Crushing a stone in these circumstances may he a hazardous procedure 
nnd often is followed by retention moreover recurrence of stone is certain 
as the original factors causing the stone (residual urine and infection) remain 
Epididymitis — This should be treated by elevation and heat the scrotum 
hem 1 ’ rai-cd on a sm ill cushion or pad nnd heat applied either bv hot fomenta 
tion or by nntiphlogistme Catheterization should be avoided as far as possible 
ir-r A/ng-as- Ataanflamiw Atom fir-nnraljy five swellugr begins to subside 
after seven to ten days rarely however it progresses to abscess formation 
the skin grows dusky and adherent at one point which subsequently becomes 
slimy soft nnd fluctuant and unless incised breaks down and discharges pus 
Hffimaturia— W hen slight sueh as a drop of blood at the beginning or end 
of micturition no special treatment is necessary should it be persistent or 
sufficient to colour the urine lavage with 1 m 10 000 silver nitrate solution 
will prof ably stop it For recurring haemorrhage \ ray treatment may be 
advised with a fair prospect of success if it recurs sufficiently often or w-ith 
sufficient seventy to produce anmnia a two stage operation is indicated l> ith 
suprapubic cystostomy the bleeding will cease after this the ansnua can be 
treated with iron or liver extract or even by a blood transfusion the drainage 
being maintained until the blood picture warrants prostatectomy A severe 
h-emorrhage resulting in clot retention vv ill necessitate a suprapubic cy sto 


*9 
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stomy old clots may be evacuated by a Bigelow s evacuator but when activ e 
prostatic bleeding is going on operation is a wiser procedure 

Diverticula — As a general rule diverticula should be excised either at a 
preliminary operation or at the time of the prostatectomy according to the 
condition of the patient Exception may be made however in the case of a 
small one in which the opening is not too small and is situated well above the 
base of the bladder The ureteric orifice must be defined before operation 
as m a small number of cases it lies inside the diverticulum 

Renal failure — Chronic renal failure is due to the gradual destruction of 
renal tissue such as occurs in unrelieved prostatic obstruction The mdica 
tions are to relieve the obstruction by a suprapubic stab puncture after 
exposing the bladder for preference or by a tied in catheter and to stimulate 
the renal secretion by increasing the fluid intake If and when the kidneys 
respond sufficiently suprapubic drainage is substituted for the catheter the 
suprapubic tube being retained permanently or until the patient is deemed 
fit enough to undergo prostatectomy In acute renal failure such as may 
follow the sudden emptying of a distended bladder the anuria is due to renal 
congestion from the sudden relief of tension Here again drainage must be 
maintained while every effort is made toward the re establishment of the 
renal secretion Hot fomentations are applied to the loins free action of the 
skin stimulated by radiant heat and fluid— normal saline 5 per cent glucose 
(isotonic) or 4 3 per cent sodium sulphate — given by continuous intravenous 
drip A diuretic such as theocin sodium sulphate (gr v) may be given 
and the bowel action should be encouraged by a saline aperient If the blood 
pressure has fallen materially an injection of pituitnn may be valuable 

NON OPERATIVE TREATMENT OF SIMPLE ENLARGEMENT OF THE PROSTATE 

This is applicable only to early cases and cases in which there exists some 
serious contraindication to operation 

Early cases — General treatment will be directed towards securing a 
well ordered life preferably in a warm climate The patient must guard against 
cold chills and over exertion all conditions liable to produce some congestion 
and increased difficulty in micturition Difficulty is increased by holding the 
urine after the call to micturition comes and must be guarded against by 
avoiding occasions when this might arise such as long journeys by train car 
or air Constipation also should be eliminated a well ordered diet and mild 
exercise such as walking or golf should ensure a daily evacuation Alcohol 
taken in moderation need not be forbidden jt rarely causes trouble so long 
as the patient does not exceed his accustomed ration but he must avoid the 
extra glass A city dinner is a most fertile source of retention in prostatic 
patients The most suitable form of alcohol is whisky or a light wine Nocturnal 
frequency may be relieved to a certain extent by mild sedatives such as bromide 
and luminal and urinary antiseptics are indicated when the urine becomes in 
lected apart from this drugs offer bttle help except in relieving concomitant 
symptoms .rrostatic massage so necessary in the treatment of chrome prostat 
^, 13 18 undesirable m the case of an enlarged prostate and may prove harmful 
fcarly* cases should be re examined from time to time and both the residual 
unne and renal function watched carefully Organotherapy based on the fact 
that with an enlarged prostate there is a diminution of androgen m the urme 
cannot be considered a substitute for operation when much obstruction exists 
It may be tried in early cases but up to date the results have been disappoint 
ing I hough the male hormones tone up the bladder musculature improve the 
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general health and give rise to a sense of well being there is no evidence that 
tlte\ produce anv diminution in the size of the prostate Draper (1940) m a 
sene-, of eases found no improvement following injections of testosterone but 
much more work remains to be done on this subject before an} conclusion can 
be drawn Deep \ rav therapv probabh relieves local congestion and maj 
cause some improvement in the troublesome frequency of micturition but it 
produces no diminution in the size of the gland and at best an} benefit dern ed 
irom it is purclv temporary It is not devoid of risk it is difficult to gauge the 
optimum dose for each mdiv idual and an \ rav bum maj prov e more trouble 
some than the prostate \ ravs should not be applied when the urine is 
infected it will produce increased difficultv in micturition and maj precipitate 
retention 

Cases In which operation Is contraindicated— Alan} of these will be cases 
with high residual and poor renal function and bad cases of infection a large 
number of them can be improved sufficicntlv for operation to be a justifiable 
ri>k The important points in treatment arc to secure a large diuresis b} 
intake of sufficient fluid to produce a minimum of 80 to 100 oz of urine in 
twentv four hours and to emptv the bladder at regular inten als b} catheter 
or to keep it erupt} bv means of a tied m catheter The bladder mean 
time should be washed morning and evening with a mihl antiseptic (such 
as ovvcvnmde of inercun 1 in 8 000) and a nrimr} antiseptic taken by 
mouth These two factors in prehnunarv treatment (viz securing a large 
(l)UJT-is and bladder drainage) have been responsible clueflv for the large tie 
rreise in operative mortahtv Patients presenting cardiovascular difficulties 
or diabetes should be handed over to the plivsieinns for pre operative treatment 
\\ hen operation is v etoed finallv tlie patient w ill hav c to embark on a catheter 

‘ ^ S G MacDonald 



CHAPTER XXXIX 

SUPRAPUBIC PROSTATECTOMY 

T HE operation of prostatectomy means removal of the prostate gland, 
but in the case of simple enlargement or adenomatous disease a mass 
of pathological tissue is enucleated with the finger from within a capsule 
of fibrous tissue enclosing gland substance The larger the tumour or tumours, 
the smaller and more atrophic (owing to pressure) is the amount of prostate 
gland to be found in this fibrous sheath 

The modern operation of suprapubic prostatectomy has developed in 
successive stages from a partial to a total removal of multiple prostatic adeno- 
mata At the same time the technique has changed from an excision of the 
intra\esical portion then a removal of the whole mass by blind operation, 
to complete enucleation followed by reconstruction of the anatomy of the 
bladder base, internal meatus and torn ends of the urethra 

The introduction of floodlighting into a body cavity and the invention of 
instruments designed to overcome the operator s difficulties ha\ e placed the 
technique of this operation on an equality with that of the surgery of anj 
other organ 


THE HISTORY OF SUPRAPUBIC PROSTATECTOMY 

Attempts to remove the enlarged prostate by the suprapubic route date 
back to 183G, when the French surgeon Amussat excised the middle lobe with 
scissors , but it was not until 1887 that McGill of Leeds urged surgeons to 
perform this operation as an efficient substitute for catheter life Belfield of 
Chicago in the same year reported that he had excised the middle lobe, but he 
did not share McGill s enthusiasm for it In a subsequent paper published m 
1890 he reviewed the cases of suprapubic prostatectomy which had been per- 
formed over eighty times and found that “ m nearly one third of cases on record 
the radical operation failed to restore voluntary urination,” due, so he thought, 
to bladder atony Another cause was detected by him, namely, that the opera- 
tion faded to remoie the prostatic obstruction and that the intravesical pro- 
jection constituted but a part of it 

McGill held the view that “retention was caused by valve-like action of 
the intra\esical prostate, tho urethral orifice being closed more or less com- 
pletely by the contraction of the bladder on its contents ” 

Alter the death of McGill in 1890 no surgeon continued this line of clinical 
research and prostatectomy fell into disfavour 

\\ llliam White of Philadelphia in 1893 still further discouraged any opera- 
tion on the gland itself, b} suggesting that castration alone might cause 
shrinkage of the prostatic o\ergrowth This suggestion was readily taken up, 
and man} elderly men had to submit to remo\al of both testicles with unfor- 
tunato results Mental disturbances were tho rule, rather than the exception 
William White had made this proposal after studying John Hunter's experi- 
ments on animals but be failed to realize that, whereas Hunter had expen- 

452 



HI I HAM Hit PROSTATECTOMY 4 0 3 

mcnted upon the normal prostate ho was advocating a similar experiment on 
man which was to cause ntroph\ of tumour tissue If the enlargement of the 
gland were due to h\ portrophv the surgeons who put into practice William 
Whites suggestion would hn\e obtained satisfactory results \ asectom\ 
as a less severe ami mutilating opention was given a trial with results equally 
unfortunate 

In more recent tunes diMsion of tlie \ as deferens lias been reintroduced 
into I uroiK the technique v irving between vasectomy and ligation of the 
ducts of the epididymis Such operations are advocated without any regard 
for the pathology of the disease and are the outcome of the eldcrh mans 
well understood tear of the effect of a major operation 

In order to ensure that the claims made for it were based on unreliable 
evidence a trial was given to the technique at a Municipal Hospital m the 
Ixmdort area There was no selection of cases apart from the necessity for an 
nccuntt diagnosis Retention of urine and difficult! of micturition due to 
prostatitis were excluded anil onlv those patients were operated on who were 
suffering from adenomatous enlargement Under gas owgen anesthesia tin. 
dints of the epididvnm wort hgntid in twelve cases with residual urine varying 
from 4 to 10 oz Past ooentjve catheterization was avoided \t the end ol 
ti n days with the wound in the hcrotum healed the residual urine was tested 
In all rases no change hail occurred and m some the effects of hack pressure 
wire more marked 

The final rt suits were that most of the patients had to submit to prosti 
tcctomv in two stages instead of one 

In 18')’i \ idler of New ^ork wrote an important article in the Journal 
of tuftinroiM and Clem to Urinary Dixcaxes He argued that the results of 
prost itectomv were unsatisfaotorv Wause the removal of the In per 
trophv was incomplete and that no attempt had been made to remove the 
luportrophus surrounding the prostatic urethra * If all the In per 
trophies median lateral ami round about the prostatic urethra are removed 
tin n suits so far as the bladder is concerned are barring mortality satis 
fictorv 

fuller enucleated bv the suprapubic route the prostatic obstructions 
en »«rw and did not desist until all the lateral and median hj pertrophies 
ns well ns all the hypertrophies along the line of the prostatic urethra have 
been ri mov ed 

Thomson Walker in his review of the history of prostatectomy (1130) 
points out that I idler a article was the first to stress that the routine operation 
of suprapubic prostatectomv must include the hypertrophies along the 
prostatic urethra — m other words the rectal enlargement as well as the mtra 
vesical projection 

It is strange that so little attention was paid to the work of the American 
surgeon His contemporaries still toy ed w itli W illiam W lute s idea of castration 

llie renaissance of prostatic surgery occurred in HOI when Frever pub 
fished four cases of w hat he described as a new and at first sight formidable 
operation for radical cure of the enlarged prostate Frever was a forceful 
advocate and an attractive showman He was confident that the results of 
the treatment of simple enlargement of the prostate would be rev olutiomzed 
by his operation Time has shown that he was right but his claim to have 
introduced complete prostatectomy cannot be substantiated By his writings 
Frever proceeded to popularize Ins technique and to show that normal mictun 
tion could be restored cv cn after so formidable ’ an operation His mortality 
rate was lower than anyone had conceived possible during the next twenty 
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Ma<hltr ntek proved correct Nevertheless Thomson Ualkcr s operation put 
an end to the criticism that prostatectomy was a crude affair 

The next step was to ensure tint there should be complete eontiol of 
reart lonnn Ji omorrhnge ami reconstruction of tissues damaged by the removal 
of the prostntic adenomata and urethra Tlie first surgeon to accomplish this, 
was Ham Harris of Australia lus original piper appearing m 192" The 
details of lus operation and the modifications introduced by the author mil 
he described later 

Throughout the period under rcuew namely from lSTf until the present 
time (1**42) numerous attempts were made to remove the prostate by the 
pcnncil route In recent \ cars \ oung of America and \\ ihlboltz of Sxx itzerland 
nave been successful in de\ eloping a technique for winch excellent results 
haxe been claimed In this chapter we arc concerned only with the suprapubii 
operation 


SELECTION OF CASES FOR PROSTATECTOMY 

III all cases of pro>tatie obstruction it is essentia! to determine its cause 
before the nature of the treatment is decided The importance of accurate 
diagnosis rnnnot lie oxer estimated To tlic most experienced this may proxe 
a considerable ditfioultx Tills arises from the fact that chronic inflammation 
of the gland is aupcnmpo cd on adenomatous disease Likewise nodules of 
fibro adenomatous tissue may lo mistaken for carcinoma and the litter for 
cilcuh If rectal palpation fails to gixe a clear cut picture of the pathological 
(ondition of the prostate cystoscopy is indicated The gland must also be 
\ raxed to exclude the presence of calculi The surgeon must satisfy himself 
that the condition is a suitable one for the technique of enucleation Although 
adenomata max be present the bulk of the enhigement may be made up of 
chrome iiifinmmntorx tissue In this case the prostate does not gne the sensa 
tion of elasticitx to the jnljNiting finger per rectum nor has it the free mobility 
typical of uncomplicated adenomatous disease rnuclcation is not the correct 
trcitmcnt for this txpc of prostntic obstruction The next step is to consider 
the state of the urinnr\ organs munch the changes which haxe taken place 
lntlichuliicxR ureters anil bladder hinally the general condition of the patient 
must 1 h stud us 1 Successful prostntectomx b\ enucleation is dependent on 
(1) a correct diagnosis of the cause of the prostntic obstruction (2) the changes 
m the urinary organs (T) the general condition of the patient 

Methods Of Investigation — The txpc of enlarged prostate which is suitable 
for remoxal by enucleation is determined by (a) rectal palpation ( b ) cysto 
{s} jQjtt/MMii />/ .reydjxoJ urwu* 

Hfctil imitation — Bv tins means the gland must give a sensation of 
elasticity to the palpating finger The outer margin of the organ must feel 
quite distinct from the surrounding tissues If tho glandular tissue is merged 
into that immcdiatclx beneath the mucous membrane of the rectum it is 
ex idence of the presence of either periprostatitis or malignant disease W ith 
tlie tip of the finger it should be possible to feci tiie upper limit of the prostate 
which in adenomatous disease is distinct from the tissues of the base of the 
bladder Impaired mobility of the organ is an indication that the case is 
unsuitable for suprapubic enucleation In some patients owing to muscular 
rigulitx it is not possible to carry out a satisfactory rectal examination 
The surgeon must then insist on investigation under anesthesia either low 
spinal intravenous or gas and oxxgen at the same time the patient can be 
cy stoscoped 
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bladder where the cardiac lesion is the most prominent sign of renal msuffi 
ciencj and the urinary the least In the late stages the patient has a sallow- 
complexion a tired appearance and an anxious expression 

A thoroughly trustworthy aid to the estimation of the risks of prosta 
tectomj is intravenous pyelography The \ ray pictures demonstrate two 
things first whether the hidnejs are capable of excreting the pyelograplnc 
substances and m what amount second the anatomical changes in the peh es 
and calj ces As regards the latter it has been demonstrated that even in an 
extreme degree of hydronephrosis involution will take place following the 
remov al of the cause Therefore uncomplicated bilateral hydronephrosis is 
not necessanlj a contraindication to prostatectomj On the other hand a 
failure of the hidnejs to excrete the whole of the pyelographic substance 
shows that a major operation on the prostate will end fatally If there is a 
limited amount passing through the urinary tract prostatectomj maj bt 
undertaken with good prospects of success provided the clinical findings are 
satisfactory and sepsis is mild 

Laboratory tests — A large number of tests to measure renal function have 
been introduced during the last fifty jears The surgeon should select one or 
two of these and make himself fully acquainted with their technique and 
limitations otherwise confusion results Cuthbert Dukes (1939) points out 
that three general considerations must be kept in mind when renal function 
tests are emploj ed m the first place they only detect gross dev lation from 
the normal secondly they arc easily influenced bj extrarenal factors finallj 
deductions from these tests only apply on the day on which the test is carried 
out and should be as near the proposed date of operation as possible 
The two most reliable ones are the estimation of urea in the blood and its 
concentration in the urine Macleans test (see chapter on Renal Function 
Tests) 

The level of the blood urea may be raised in so many diseased conditions 
that care must be tal en when using this test of renal failure to exclude all 
possible causes outside the unnarj tract which maj influence the result 
The normal urea content of the blood is from °0 to 40 mg per 100 c c but 
in elderlj men this maj be raised to 50 per 100 c c without indication of renal 
damage Provided the clinical findings are satisfactory a rise to 55 mg per 
100 c c will not contraindicate a major operation upon the prostate but 
anything abov e that figure must be deemed to be a sign of serious impairment 
of the kidney function 

Rare cases are met with when after preliminary bladder drainage the 
blood urea remains at a high lev el and j et the patient s general state of health 
fs gcod To ooudfuon such a. man to a />ernmnent .suprapubic apparatus js 
not good surgerj The urologist must hav e courage as well as sound judgment 
and if he considers the results of the laboratorj tests do not conform to his 
opinion of the general condition of the patient lie must base lus opinion on 
treatment bj the clinical investigations onlj 

The urea concentration test (Maclean and de W esselow ) is reliable an cases 
of enlarged prostate provided that during the collection of specimens of urine 
the bladder is drained bj catheter (For details of test see chapter on Renal 
Function Tests ) The percentage of urea is estimated separatelj in the four 
samples of urine which are collected at intervals of one hour The volume of 
the last three specimens must also be recorded A concentration of urea of 
2 per cent in anj one specimen may be considered satisfactorj but a lower 
percentage affords evidence of renal damage Therefore when the readings 
are below 2 per cent prostatectomj is contraindicated w ithout preliminary 
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bladder drainage The test must be repeated fourteen days later before 
deciding w hether the major operation can be performed 

More relianco can be placed on Maclean’s teat than on estimation of the 
blood urea, on account of the cxtrarenal influences upon it Should the blood 
urea be high, but the concentration of urea in the urine satisfactory, the former 
can be disregarded 1111 

Renal sepsis — Infection superimposed on Kidneys damaged by back 
pressure is a serious complication and cannot be combated to the same extent 
as when renal dilatation alone is present 

Bladder drainage, except m the most extreme cases Mill suffice to over- 
come the dilatation of pelves and calyces, but it has little effect, per se, upon 
septic pyelonephritis There are no laboratory tests of the degree of kidney 
infection, and reliance must be placed entirely on clinical findings It cannot 
be emphasized too strongly that however satisfactory may be the tests of renal 
function the presence of severe sepsis in the upper urinary tract is of grave 
omen , the common organism is the B coli If an adenomatous prostate 
is complicated by chronic pyelonephritis its removal is always accompanied 
by r a stormy convalescence The presence of py clonephntis docs not in itself 
contraindicate the operation, because often the risk to life of non-interference 
of the diseased gland is the greater 

Apart from the results of bacteriological examination of the nrme the 
indications of the presence of renal infection are a furred tongue and inter- 
mittent rises of temperature Tenderness of the kidneys on palpation of the 
loins is only detected when the infection is acute 

If there is a history of one or more rigors the prognosis in relation to 
prostatectomy is bad On no account should this operation be performed 
when there is a rise of temperature It is a wise rule to alloM a week to elapse 
with no fever before the prostatectomy There is no known drug which will 
cure chronic pyelonephritis of B coli origin There are cases on record 
m which the sulphonamides have appeared to sterilize the kidneys, but they 
are no more to be relied on than any of the w ell-advertised urinary antiseptics 
The only treatment which is of any avail is continuous bladder drainage 
combined with forced diuresis Attention to the bowels is also imperative 
Much patience is demanded, for this treatment may be needed for many weeks 
preliminary to prostatectomy When the infection is confined to the bladder 
it will clear up quickly as the result of drainage and constant irrigation 

The general condition of the patient — The vascular system — When 
the surgeon is in any doubt about the condition of the heart and blood vessels 
it is his paramount duty to seek the advice of a physician as well as an anaes 
thetist has already been pointed out that many of the heart lesions associ- 
ated with prostatic obstruction are directly attributable to unnary sepsis If 
some form of surgical intervention is imperative in the presence of a cardiac 
lesion it is Wise to perform a cystostomy under local anaesthesia and carefully 
observe the effect on the heart of the continuous bladder drainage Should 
a S T y im P r °vement result it would be obvious that the urinary obstruction 
was the cause of the vascular lesion and after an interv al of time the urologist 
can proceed with the prostatectomy 

Changes in the blood vessels are common Arteriosclerosis is present in 
nearly every case but is no contraindication to a major operation 

Blood pressure alterations from the normal play a very important part 
m their effect upon the post operative convalescence A low blood pressure 
causes more anxiety than a high one Thrombosis and pulmonary embolism 
are more likely to occur with the former, and reactionary hemorrhage with the 
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latter Bleeding it the time of operation can be controlled but it is not know n 
hon to prevent embolism The occurrence of thrombosis seems inevitable 
in a proportion of those cases m which sepsis and a loir blood pressure are com 
bmed Immobilization in bed is also a contributor} cause 

Glycosuria — The presence of sugar in the urine w liether due to diabetes 
or senile glycosuria is a serious portent Sepsis becomes established quite 
early and in spite of the control of sugar metabolism by insulin cannot be 
entirely eliminated Operatn e interference frequently gives rise to an infection 
which fails to respond to any known remedies Secondary h-emon-ha^e aiul 
gangrene are common (see Chap IAWIII) 

Gastro intestinal lesions — Besides the disease of the prostate in some case* 
there may be a second pathological lesion m the gastro intestinal tract b leers 
of the stomach duodenum and large bowel are occasionally complications 
which undiagnosed on account of the predominance of the urinary symptoms 
flare up during the post operative convalescence and in themselves will cause 
a fatal result These ulcers hav e been know n to giv e rise to se\ ere hasmonhage 
or perforation within a few davs of the prostatectomy If ulcerative cohti 
is present death will ensue within the first ten days It lias been euggeste 1 
that these ulcers of the large bowel are uraemic m ori 0 in but there is ncithei 
clinical nor pathological evidence to support this theory If a v oluntary ev icu 
tion of the bowels takes place withm the first forty eight hours of operation 
ulcerativ e colitis must be suspected 

It is possible on occasions to diagnose these lesions of the gastro intestinal 
tract anyone of which will contraindicate a major operation upon the prostate 
w hen the patient first submits to examination A history of attacks of diarrhoea 
and the passage of mucus must immediately put the surgeon on his guard 
but often the disease is so quiescent that the symptoms are negligible It is 
still less easy to recognize the presence of an ulcer of the stomach or duodenum 
for flatulence and indigestion are concomitant signs of renal failure Again 
if the signs and symptoms excite the slightest suspicion the patient must be 
submitted to a medical examination before embarking on the treatment of 
the genital lesion 

There are few cases of prostatic obstruction which are not constipated 
In taking the medical history it is important to question the patient concerning 
the action of his bow els The difficult and dangerous cases are those of con 
cealed constipation It is a fact that every patient with chronic distension of 
the bladder suffers from this condition When under cross examination he 
will insist that he has a daily action of the bowels which is probably true 
but he never empties his colon the rectum alone being evacuated Just as the 
bladder becomes atonic from the large quantity of residual urine so does the 
bowel from retained feces This condition is such that if a prostatectomy is 
undertaken there is grave danger that the patient will die from intestinal 
toxaemia In these cases bladder and bow el drainage must be simultaneously 
carried out the one to relieve the back pressure on the kidneys the other to 
cure the patient s sapraemia Daily enemata are often needed for ten consec 
ntive days before the whole of the colon can be emptied 

Summary — 1 The urologist must satisfy himself that the prostatic obstnic 
tion is due to adenomatous disease 

2 In view of the age of the patient the possibility of a second pathological 
lesion must al« ay s he borne in mind 

3 Renal failure and renal sepsis contraindicate an immediate prosta 
tectomy Bladder drainage must be instituted until clinical findings indicate 
that these complications are under control 
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PRE-OPERATIVE PREPARATION 

Bladder drainage— The bladder is drained by tno methods (1) the in 

renal failure or sepsis is confined to the bladder (etctudmg *h* due to a large 
diverticulum) a catheter tied in the urethra and draining continuously for 'ten 
to fourteen <lajs will be effective in ensuring that a one stage prostateotomy 
can be performed at the end of that time A gnm elastic catheter retains its 
position better than a rubber one hut is not so comfortable for the patient 
A size 20 Chamere is used and is fixed by tapes and strapping to the perns 
By forced diuresis and bladder lavage three times daily it ith a u eak antueptlo 
lotion the interior of the catheter can ho kept free of phosphates and mucus 
The greatest care must be taken that blocking does not occur If the urine is 
very dirty it is dangerous to dram by catheter Another contraindication to 
drainage bj this method is the earlj onset of urethritis If this is ignored 
periurethral abscesses may occur u itli subsequent formation of stricture 

2 SurRAPUBic cysTOSTOM\— The indications for this method of drainage 
are severe renal failure sepsis and intolerance of the urethra to a tied in 
eathetCT Other indications are the presence of bladder calculi large di\ erticula 
and hemorrhage from the prostate Even severe constipation may necessitate 
preliminary cjstostomy If the urologist has any doubts whether the patient 
is a good surgical risk prostatectomy should be carried out in two stages 
The presence of a large diverticulum necessitates its removal at the same 
time as the cjstostomy is performed Mention has already been made ot the 
importance of preliminary cjstostomy in toxic myocarditis 

Technique of preliminary suprapubic cystoslomy—'By this minor operation 
it must be the aim of the surgeon to produce little scar tissue and place the 
opening in the bladder in such a position as to make the subsequent prosta 
tcctomj as easj as possible Much scarring is a\ oided by preventing the escape 
of urine into the prevesical tissues and only exposing a sufficient area of the 
anterior bladder wall to allow the tube to be inserted in the correct position 
If the bladder has to bo explored this is not always possible but in a simple 
cjstostomj the opening can he intde watertight 

The technique consists of distending the bladder under local intravenous 
or gas ox j gen auresthcsia and then making an incision about t in long immedi 
ately above the pubis with the patient in the Trendelenburg position The 
sheath of the rectus is incised and the two muscles separated W dh the 
finger the prevesical tissues are pulled upward and the anterior wall of the 
bladder exposed 
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A trocar and cannuW large enough to take a iso .10 Chamere self 
retaining angular tube (bj preference Mnkcot tjpc) is then plunged through 
the bladder wall in a downward direction towards the vesical base and midwav 
between the pub is and apex of the bladder The position of tins open mg h 
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important for if too near the pubis the tube causes pain bv rubbm» against 
the prostate and if close to the apex of the bladder the subsequent dissection 
of tile abdominal w all needed for prostatectomy opens the peritoneal cavity 
Be sure that the point of the trocar is really sharp otherwise there is a 
tendency for the instrument merely to push the tissues before it instead ot 
penetrating them 

On withdrawal of the trocar fluid wall escape through the metal tube 
but the bladder must not be allowed to empty itself until the operation has 
been completed Therefore quickly place a finger o\ er the opening of the 
cannula until ready to insert the angular tube The latter with its mushroom 
end is kept on the stretch with a long metal introducer and is then passed 
down the cannula into the bladder Pull the cannula out of the wound with 
the angular tube still fully stretched then remove the introducer The angular 
tube thus fits snugly into the opening in the bladder 

As the prevesical space lias not been interfered with by dissection there 
is no danger of cellulitis The burying of catgut m the abdominal w all increase** 
the amount of scar tissue Two through and through silkworm gut sutures 
are sufficient to bring muscles and skin together and another is needed to 
stitch the tube to the skm On no account plug the distal end of the tube 
The flow of urine must not be interfered w ith in any w ay and should be allowed 
to pass into a urinal between the legs or one fixed to the side of the bed below 
the level of the base of the bladder this is important for Biphoning Encourage 
the patient to dnnh freely Irrigation of the bladder is necessary twice daily 
to prev ent the accumulation of phosphates at the base of the bladder and on 
the inner surface of the tube The urine must be kept acid to prevent its 
decomposition A good prescription is hexamme (gr v) acid sod phosph 
(gr xx) inf buchu to the ounce The mixture to be given three times daily 
If the urine cannot be kept acid with these drugs substitute ammon chlor 
(gr v ) for acid sod phosph 

THE TECHNIQUE OF ONE-STAGE SUPBAPUBIC PROSTATECTOMY 
BY THE OPEN METHOD 

The surgeon who designs an operation intended to restore an organ to its 
normal anatomical and physiological states following the removal of diseased 
tissues which have caused dysfunction must be guided by the following prm 
ciples (I) hemorrhage must be under complete control (2) sepsis must be 
avoided and (3) tissues which have been divided must be brought together 
a train m correct alignment The anatomical position of the prostate gland 
and the frequent presence of chronu. sepsis have led surgeons to believe that 
they cannot carry out m this region of the body the technique w Inch embodies 
the principles taught them from their student days 

Ivo surgeon should leave a raw surface exposed to the secretions or excretions 
of the body if it can be avoided His aim is to cover up that surface with 
Natures protective agent i e that the wound shall heal by primary union 
It had ahvays been thought impossible to completely cover over the raw 
surface of the bed of the prostate with mucous membrane Harry Hams 
(1934) has shown that this view is erroneous Moreover he has demonstrated 
the feasibility of reconstructing the internal urinary meatus after it lias been 
damaged by enucleation of the prostate The technique of suprapubic prosta 
tectomy to be described m the following pages is based on these principles 
and on the operation devised by Harry Hams with certain important modi 
fications 
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Special instruments needed for suprapubic prostatectomy — 1 Illuminated 
BLADDER RETRACTOR — 

This is a self- retaining 
retractor w ith three fenes 
trated blades, two lateral 
and one posterior (1934) 

To each of these is at 
tached an electric bulb 
(Fig 244) 

2 Anterior bladder 

RETRACTOR WITH DETACH 
ABLE PPOSTATIC SPECULUM 

— This instrument is used 
for retracting the nails of 
the prostatic cavity and 
illuminating its floor In 
the handle of the retractor 
is a 3-\ olt dry -cell battery , 
and at the tip of the blade 
arc tw o lamps A speculum 
with two nun able Kings 
can be attached to the 
stem of the retractor by 
means of a screw (Figs 
245 and 246) The former 
should be sterilized by boil- 
ing, but the illuminated lie 244 

retractor must be inserted The special illuminated bl idder retractor 

xifhont the battery into an 

antiseptic before use After immersion for ten minutes the battery is dropped 
into the handle and the hd screwed on The instrument is then placed on a 
sterile towel 




During the plastic part of the operation it is an obvious advantage to 
preserve h-cmostnsis I he removal of blood by swabbing m such a small 
space as the prostntic t av itv hinders the surgeon nnd suction in this situation. 
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though an im alimble method for the bladder has not b«n found a aucces, 
AUereiore the blades of the speculum hare been so shaped that the\ compn-, 
the vessels which bleed from beneath the lateral flaps surroundin'* the entrance 
to the prostatic cant} 

3 The boomerang needle and thpeader (Tigs 247 and 24S>) The 

novice will find both these instruments difficult to master and const in t 
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Boomerang noodle 


practice with them is needed before the} can be used efficiently A nine l 
threader is more easj to manipulate than a straight one 

4 Catheter and rs tro ducer 

5 Metal buttons and crippino forceps 

6 Continuous drip apparatus 

Technique and surgical anatomy ol suprapubic prostatectomy— As soon as 
the patient has been anesthetized a catheter is passed and the bladder is 
washed out with 1 in 8 000 ovjcjanide of mercury or hypertonic saline \ 



feu eases have been recorded of mercurial jioi^onmg following the u«e of 
oKACAanide of mercury as a lotion The orgnn is thru distended with aliout 
10 oz of this solution after which the catheter is withdrawn The surgeon 
proceeds to dis-ect out the a as deferens immediately Mow the external 
abdominal ring and diwde it Beneath the shin of the scrotum the \n< is 
isolated from the other constituents of the coni and held firmly with the 
finder and thumb An mci ion l in long is made in the shin immediately 
oaer the a as and the duct pulled out of the scrotum A\ith toothed forceps 
Mhen dividin'* the a as care must be taken not to injure om of the Anns of 
the cord m onler to avoid the formation of a scrotal hamatoma On the left 
side in particular a yem mas be divided m mistake for the duct The object 
of dnwffl of the 'as is to prevent epulidy mo-orrluti* In patients who hair 
submitted to pra-operatne bhddcr drainage In a tied in catheter yrsictilitis 


464 TEXTBOOK OP G £ N I T O URINARY SURGERY 

is common A persisting vesiculitis is sometimes the cause of post 
prostatectomy obstruction There is no need to ligature the divided ends of 
the \ as deferens for the lumen is rapidly sealed bj scar tissue The cord is 
pushed back into the scrotum and the skin wound closed with two catgut 
sutures (Tig 249) The patient is now 
placed in the Trendelenburg position and 
the surgeon proceeds to expose the bladder 
by a subumbilical incision The incision 
should extend from the umbilicus to the 
pubis Having divided the rectus sheath 
and separated the two muscles the operator 
passes his two fingers beneath the pubis 
and pulls the prevesical tissues tow ards the 
umbilicus By this manoeuvre the anterior 
wall of the bladder is exposed to view 
being recognized by the strands of muscle 
fibres and the large veins on its surface 
Two holding stitches are inserted into the 
anterior bladder wall on either side of the 
middle lino and held taut while the fluid 
contents are evacuated by plunging into it 
a special two way trocar and cannula To 
one way of the trocar is attached a long 
rubber tube winch drains by suction into a 
receptacle on the floor 

By this method the abdominal wall es 
capes contamination On withdrawal of the 
trocar and cannula the bladder opening is en 
laiged both towards the pubis and the apex 
Before the surgeon proceeds with enucleation 
of the prostatic mass he should visualize with the illuminated anterior retractor 
the interior of the bladder This w ill enable him to observe if any small calculi 
are resting on the bladder base or the presence of a diverticulum or even of 
a papilloma The appearance of the internal meatus is alw ays instructive as 
an aid to the understanding of the causes at work which produce retention 
With patients in whom a large amount of residual urine is present the internal 
meatus may have been pushed forward so far by the adenomatous growth 
that it is close up to the anterior wall of the bladder The pathological mass of 
adenomatous tissue is then enucleated from within the prostatic bed by the 
intrn urethral method The finger is inserted into the internal meatus and the 
mucous membrane is ruptured The finger is swept round the tumour, which 
is easily separated from the surrounding glandular tissue (Tigs 250 and 251) 
The urethra is then fractured as near to the veruinontanuin as is possible 
The amount of urethra left behind proximal to the triangular ligament is 
dependent upon the extent of the growth If the whole of the prostatic portion 
is surrounded bj adenomata the fracture occurs at the point where the urethra 
passes through the triangular ligament If the mam mass is intravesical, 
a considerable length of prostatic urethra can be left behind 

The surgeon after the pathological mass has been removed then inserts 
into the bladder the special illuminated retractors to each fenestrated blado 
of which is attached a small electric lamp With the aid of these three lamps 
the interior of the bladder is so well floodlit that a perfect view is obtained of 
everj detail excluding of course the prostatic cavity After removal of anj 
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A dra\ ing to show the vas deferens 
exposed and divide 1 in the upper part 
of the scrotum A hypodermic needlo 
has been inserted into the upper end for 
irrigation of the seminal vesicle with 
1 in 80 carbol c acid The spraying of 
the prostatic cav lty with sulphamlnmi le 
and penicillin now renders this part of 
tl o technique unnecessary 
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clots winch I, mo collected m the opent.on area the illuminated antenor 



retractor together with tie prostitic specnlum is inserted into the prostatic 
ca\ it> The blades of tho speculum ire now sep anted so that they not only 
act ns retractors by opcnm 0 up the 
entrinee to the prostntic ca\ity but 
nl o by their pressure upon the 
literal w ilk function ns temporary 
h'einostnts(l'jg 2o2) The prostitic 
ca\it\ is so well \ isualizcd by this 
instrument that it is possible to see 
not only the floor of the civity 
but also the prostitic surfice of tl c 
triangular ligament with the pro 
tnuling torn portion of the prostatic 
urethra (Tig 252) 

The trigonal flip of the mucous 
mcrnl nne is now stitched to the 
mucous membrane of the urcthn 
If this is not feasible because of the 
extent of prostatic urethra rcinoscd 
b\ enucleation the flap is stitched 
as near the triangular ligament as is The ^ 
possible Always use j lain catgut prostat ~ - , 

Ul the bladder sizes 1 or 2 prostat c be 1 and the tom end of tl e prostat e 

rpi i , . „ ret! ra are visual zed The boomerang needle 

The eh TO niIClzed variety sometim j M keen passed tiirough the mucous membra e 

fails to become absorbed of the tr go ai flap and the catgut suture 

The stitching is done with the aid attact ed to it 

of the boomerang needle Because of j 

the tendency o£ the trigonal Bap to retract when a Lembert suture a MM 
a special stitch as shown m the illustration is adopted Care must ; be ^talm 
that the boomerang needle is inserted only through the trigonal flap and 
3» 



Fig *5 

Hum nated retractor 
specuJ m is seen n pos t o 
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superficial tissues forming the prostatic bed (Figs 252 253 and 254) There 
is no need to insert the needle deeply into these tissues for all that is required 
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Tl c tr connl flap suture has been tied The urethral tube in pos t on after the posterior 

' ote that retract on 0 f the flap is st tch has been tied The figure of e eht suture 

has been inserted 


be inserted too deeply can be justified only if the operator is ignorant of the 
principles involved in this operation The blades of the speculum are next 
brought together and with the anterior retractor are removed from the pro 
static ca\itj (Fig -55) As soon as the trigonal stitch has been tied a Latex 
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rubber catheter No 14 18 Charriere size is inserted by means of the metal 
introducer through the urethra and prostatic cavity into the bladder The 
catheter is now drawn out through the bladder wound (if a Maleeot type the 
mushroom end is cut off) and a thick silkworm gut suture is passed through 
it immediate!.} distal to the second eje This is the suture which mil retain 
the catheter in its correct position Each end should be clipped with a pair 
of artery forceps With an insufflator the whole of the prostatic cavity is 
dusted with sulphanilamide and penicillin powder (5000 units in 1 gramme of 
Rulphamlamidc) The operator now proceeds to reconstruct the internal 
meatus by means of a figure of eight stitch This is inserted into the mucous 
membrane and submucous tissues which form the lateral walls of the prostatic 
cavity on no account should this suture be inserted into the tissues external 
to the flaps Fig 256 shows clearly how this suture is inserted It has a two 



Flo 2o7 

Tl o figure of eight stitch has been tied A 
suture hoa been passed through the catheter 
lateral walls of the bladder and abdominal 
wall (The anchoring stitch for the urethral 
catheter ) 
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The anterior wall of the bladder sewn up 
The anchoring stitch can be seen protruding 
through the Bkin of the abdominal wall The 
suprapubic tube at the apex of the bladder is 
not shown in the drawing 


fold purpose (1) reconstruction as already stated and (2} to act as a haemo 
stat The reconstruction part of the operation is now complete The catheter 
is placed in position so that both eyes are within the bladder Before the 
retractors are removed all clots must be swabbed out from the bladder and 
the new internal meatus visualized The latter has two striking features 
first it is on a level with the base of the bladder, thus entirely obliterating the 
post' prostatic pouch , and second it closely resembles the appearance of the 
internal meatus m a normal bladder The surgeon now proceeds to pass each 
end of the stlkw orm gut suture (Figs 257 and 258) holding the catheter in 
position through the bladder and abdominal walls and out through the skin 
Care must be taken not to puncture the deep epigastric v essels with the needle 
by keeping close to the cut edges of the skin The next step is to close the 
anterior bladder wall except for a small opening near the apex through which 
the angular tube passes The latter must be made to fit tight m order to avoid 
leakage As soon as this part of the operation has been completed the operating 
table must be tilted so that the patient s head is at a slightly higher level than 
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his legs The Trendelenburg position is of greater benefit to the surgeon than 
to his patient and the operating table must not be kept at this angle a moment 
longer than is necessary The tissues of the prevesical space and the anterior 
w all of the bladder must be dusted w ith sulphanilamide and penicillin powder 
By the use of these antiseptics any infection is at oided The abdominal wall 
is now closed in layers care being taken that the cut edges of the rectus sheath 
are closely approximated as well as the two muscles If a ventral hernia 
subsequently forms it is the fault of the surgeon 

The part of the angular tube which is outside the bladder must rest on 
the abdominal wall and point to the side of the bed where the contmuous- 

drip apparatus is situated It is 
advisable to stitch it to the skm m 
the region of its angle with a silk- 
worm-gut suture Lastly, the ends 
of the suture (which maintains the 
catheter in its correct position) are 
immobilized by metal buttons of 
the Emesay pattern (Fig 259) 

Post-operative treatment — Be- 
fore the patient's return to bed the 
bladder should be irrigated with 
any weak antiseptic lotion at 90 
degrees Fahrenheit through both 
tube and catheter If hemorrhage 
has been efficiently controlled the 
return of fluid will be scarcely 
blood - stained Continuous - drip 
vesical irrigation must be com- 
menced at once The lotion should 
be electrolytic sodium hypochlorite 
(1 drachm to the pint) at a tem- 
perature of 90 degrees Fahrendeit 
The necessity of using a solu- 
tion of not more than 90 degrees 
Fahrenheit is apparent if one realizes how sensitive the bladder mucous 
membrane is to heat , also fluid of a temperature of above body heat is likely 
to increase the oozing of blood Rarely the bladder mucous membrane shows 
mtnJeranre to hypochlorite by attacks of strangury Saline must then 
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A drawing to show the abdominal wound sewn 
up and the metal buttons which immobilize the 
silkworm gut suture The latter bolds the 
urethral catheter in its correct position The 
position of the suprapubic tube is indicated by 
a rubber w lc k 


It is the duty of the surgeon to satisfy himself that the apparatus is 
working efficiently All glass connections must have the same lumens as the 
tubes to which they are connected Care should be taken that there is no 
pull on either the suprapubic tube or the catheter It is advisable to strap 
tne glass tube attached to the catheter to the skm of the thigh, and by means 
ol rubber tubing run the lotion from the bladder into a bottle on the floor 
esiue he bed A nurse can thus watch the drip without disturbing the patient 
li the lotion does not run satisfactorily through the catheter the flow can be 
reversed so that the bladder contents flow out by way of the suprapubic tube 
Some imes a small clot will block one or other tube This can be washed out 
bj means ol a metal syringe The dnp treatment must be without cessation 
for lour days and nights At the end of this time, provided the urine is 
clear, the suprapubic tube is removed and all urine then allowed to escape 
by the catheter * 
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Thereafter the bladder is washed out twice dad} with the sodium hjpo 
chlorite care being taken to inject not more than 2 oz at a time On the 
other hand if at the end of four dajs the urine is still blood stained or dirty 
the continuous drip treatment should bo continued for at least another forty 
eight hours Throughout this period forced diuresis is indicated the patient 
being encouraged to drink large quantities of water Hexamzne grs 5 and 
ammonium chloride grs 5 must be given 4 hourly to maintain the acidity of 
the urine throughout the period of convalescence The bow els must be opened 
the third morning after the operation b} giving 2 drachms of caseara evacuant 
the previous evening followed by a soap and water enema ten hours later 
"Morphia for the relief of pain maj be given for the first few dajs but the 
general condition of the patient usually benefits b} reducing drug treatment 
to a minimum Dad} bowel actions with the aid of enemata are necessary 
for the first week 

On the twelfth da} the catheter is withdrawn bj dividing the silkworm gut 
suture beneath one of the buttons This suture is then pulled out with the 
aid of the other button It is lnstructiv e to note how little discomfort is caused 
bv the presence of a soft rubber catheter in the urethra maintained m position 
b } the technique which has just been described The catheter m the urethra 
strapped to the penis is a form of torture which is entirely dispensed with bj 
this method of fixation It is an important step forward in adding to the 
patient s comfort during post operativ e com ales cence The degree of urethritis 
i*> negligible and the catheter so long as the silkworm gut suture is intact 
never alters its position however much it may be dragged on Directly the 
catheter is removed the patient passes urine b}' the urethra 

For some da\s micturition is about two hour]} but by the time the patient 
leaves the hospital on an average about the twentj -eighth day it has become 
four hourl} The abdominal wound should be securely healed within three 
weeks of the operation m many cases the healing is complete by the 
thirteenth da} The extent of urine leakage after the removal of the angular 
tube is so slight that the dressing need onl} be changed once a day 

In everv case of prostatectomy no matter what may be the technique the 
urine on the patient a discharge from hospital contains pus and bacteria 
The reason for this infection so long after the operation is easily explained 
An investigation was made bj J E Semple and the writer (1934) with the aid 
of the posterior urethroscope of the changes which take place in the prostatic 
bed from tbe fifteenth da} after the operation until the sixth week (Figs 260 
and 261) It was found that the healing process in this region was extremely 
slow Ev en at the end of the sixth week there was still non union between 
the mucous membrane of the trigone and that of the urethra So long as a 
raw surface persists there must be pyuria 

From tw o to three months therefore elapse before the tissues at the neck 
of the bladder become normal if there has been no attempt to cover up the 
raw surface of the prostatic bed by mucous membrane as in the blind or 
Frev er operation this healing process cannot be complete for at least four to 
six months Tins accounts for the fact that if post prostatectomy obstruction 
is going to occur it does not manifest itself for about six months following 
removal of the diseased prostate 

The large majority of patients are discharged from hospital long betore 
healing is complete at the internal meatus Posterior urethroscopic examma 
tion demonstrates quite clearly the importance of bringing the mucous mem 
brane of the base of the bladder as near to the tom end of the prostatic urethra 
as is possible The more extensive the area of raw surface uncovered at the 
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end of the operation the greater will be the formation of scar tissue, and 

therefore contraction at the bladder neck 

THE TECHNIQUE OF TWO-STAGE PROSTATECTOMY 

Owing to the formation of scar tissue around the suprapubic sinus the 
exposure of the anterior wall of the bladder and its mobilization requires 
careful dissection As in the one-stage operation the patient is placed in the 
Trendelenburg position and the surgeon then proceeds to excise the scar tissue 
of the abdominal wall He will be well advised to commence his incision 
about 2 in abo\ e the scar so as to be able to expose the extrapentoneal tissues 
easily He can then by raising np the recti muscles w ith his fingers, cut through 
the tissues immediately abme the sinus without buttonholing the pentoneum 
With one finger in the fistula he elevates the anterior w all of the bladder The 
scar tissue round the fistula is then incised and the peritoneum together with 
the prevesical tissues carefully peeled off the muscular coat of the bladder 
wall By this dissection the bladder is mobilized The difficulties of the 
operation are much enhanced if the bladder fistula is in the uTong position 
Should the opening have been placed close to the apex of the bladder it is 
difficult to a\oid opening the peritoneal ca\ity Again, if the fistula passes 
close to the pubis and opens into the bladder adjacent to the prostate, it becomes 
almost impossible, after the prostatectomy, to be able to close the anterior 
wall without lea\mg a small hole behind the pubis Urine leaks through this 
opening and causes pelvic cellulitis There is no excuse for making the cysto- 
tomy opening in these positions 

When the bladder wall has been mobilized holding sutures are inserted 
The technique is then the same as in the one stage operation Convalescence 
owing to the slow healing of the abdominal wall, takes longer, and with the 
remo\al of the suprapubic tube, leakage of urine may occur for a week or ten 
days It must be understood that a reconstruction operation can only be 
performed if there is adequate exposure of the bladder and also adequate 
\ lsualization of the prostatic cavity For both special retractors and pow erful 
illumination are needed In a few cases of a second stage prostatectomy the 
bladder is so contracted that it is impossible to insert any form of retractor 
which will gno sufficient exposure of the internal meatus without tearing the 
postcro superior wall of the bladder and making an opening into the peritoneal 
ca\ity It is ob\ious that in this class of case a reconstruction operation is 
out of the question 

The technique must be that of Freyer Mobilization of the bladder is 
unnecessary, but the scar tissue around the fistula must be excised and the 
opening enlarged by incising the anterior wall between it and the pubis The 
surgeon then inserts his forefinger into the bladder and enucleates the prostate 

THE COMPLICATIONS OF SUPRAPUBIC PROSTATECTOMY 

I Vesiculitis — Inflammation of the seminal \esicle may occur either from 
a tied in catheter during preliminary' drainage of the bladder or from infection 
at tfie lone of prostatectomy Tiie indications of its presence arc persistent 
fc\er of about fl'l degrees to 100 degrees throughout the immediate post- 
operati'C period and tenderness of the \esicle on rectal palpation Once the 
infection has established itself eradication is \erv difficult, but spontaneous 
cure e\cntunlly takes place 

Vesiculectomy has been suggested at the same time as the prostatectomy 
Tins would inert n«e the shock of the operation, which is not to be rccom- 
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mended With the improvement m both aseptic and antiseptic methods this 
complication is becoming uncommon 

* Cellulitis of the spermatic cord — This condition is a sequel of v esiculitis 
and results from the spread of infection along the lymphatics of the vas 
deferens — if the latter has not been divided orchitis occurs Its presence is 
manifested by tenderness on palpation in the groin and the formation of a 
swelling at the external abdominal ring Rarely a small abscess forms at the 
point of d» lsion of the vas It is not a serious complication and the mflamma 
tion resohe*> without the necessity for special treatment 

3 Scrotal cellulitis — This is due to lack of surgical cleanliness when the 
\ ns deferens is di\ ided It is often mistaken for epididymo orchitis Treat 
nient consists in giving support to the scrotum and if pus forms evacuating 
it through an incision It is a pre\ entable complication 

4 Reactionary haemorrhage — In the Freyer or blind operation haemorrhage 
immedinteh after the prostate lias been enucleated can be controlled either 
by packing the prostatic cavity with gauze soaked in acriflavme and paraffin 
or bv a Pilcher s bag Both methods are effective in controlling bleeding 
but are very crude The correct control of hemorrhage due to laceration of 
blood vessels is by ligature which is the technique of the reconstruction 
operation If the prostatic cav lty is packed w ith gauze the free end is brought 
out of the wound alongside the suprapubic tube Its removal on the second 
or third day usually requires intravenous or gas oxygen anaesthesia The 
presence of gauze m the prostatic cavity promotes sepsis The Pilcher e bag 
contims two rubber connections one of which is passed through the urethra 
and attached to the thigh while the other is brought out through the supra 
pubic wound When in position the bag is filled with either water or air 
It is retained in the bladder for four or five days This bag has two grave 
di advantages (I) the sphincter urethrae muscle may be overstretched by 
the tension on the urethral tube resulting in incontinence and (2) if the 
bag is ov erfilled v\ ith w ater or air the penis becomes gangrenous from pressure 
on the dorsal vein The bag when collapsed is removed from the bladder bv 
pulling it out through the suprapubic wound If the modified Harns technique 
has been carried out efficiently reactionary hemorrhage does not occur The 
bleeding in tho prostatic cavity after enucleation comes from vessels beneath 
the tom edges of the mucous membrane and these are ligated by the figure-of 


eight stitch 

5 Secondary hemorrhage — So long as it remains impossible to eliminate 
sepsis secondary h'emorrhage will occasionally occur The larger the raw 
surface in the prostatic bed the more likely is the complication to take place 
When the floor of the proftatic cavity is completely covered by mucous 
membrane there is small risk of secondary hemorrhage It occurs from tw enty 
four to forty eight hours after removal of the urethral catheter and if not 
severe on be controlled by mntroduction of the catheter and irrigation with 

strong electrolytic sodium hypochlorite 

Should the patient pass clots and complain of pain over the bladder a 
tube of large size must be inserted through the abdominal wound into the 
bladder under ansestt esia At the same time all clots must be evacuated 
The bladder should then be thoroughly irrigated with electrolytic sodium 
li\ pochlonte at body temperature This must be followed by a blood trans 
fusion which can be repeated at intervals of twenty four hours if oozing 
continues The drip method of giving blood in these cases is not advised 
ovnn* to the necessity for immediate restoration of the normal volume of blood 

In order to avoid delay all patients should be grouped before operation 
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Secondary haemorrhage is a serious complication and the surgeon must act 
quickly if he is going to save the patient s life Morphia for the relief of pain 
is useless unless all clots have been removed from the bladder It is a waste 
of time to practise conservative measures such as irrigation through a catheter, 
if the patient is suffering from bladder spasms The suprapubic tube must 
not be removed until the urine has been free of naked-eye blood for at least 
three da} s Its early removal often results m another haemorrhage The key 
to success in the treatment of this most serious of all complications is free 
drainage of the bladder and blood transfusion before the patient becomes 
exhausted by pain With the introduction of such new antiseptics as 
electrolytic sodium hypochlonte urea formic iodide, the sulpha drugs, and 
penicillin it may be safely asserted that bladder sepsis is completely controlled, 
with the exception of those cases m uhich chronic pyelonephritis of bacillus 
coli origin is present Secondary haemorrhage need not therefore bo regarded 
as a likely complication 

6 Pelvic cellulitis — This is due to the tncklmg of infected urine from the 
prevesical space into the cellular tissue around the bladder If severe the 
prognosis is desperate Its manifestations are high fever and oedema of the 
tissues around the pubis This complication can be prevented by careful 
stitching of the anterior vail of the bladder immediately behind the pubis, 
delaying the prostatectomy of a second stage operation until all the sepsis m 
the bladder and abdominal wall has subsided and above all thoroughly dusting 
the prevesical tissues with sulphamlamjde ponder and penicillin 

7 Acute renal sepsis — Cases in which there has been prolonged back 
pressure prior to operation are liable to develop renal sepsis during convales- 
cence Tne attack commences within a few days of the removal of the catheter 
and may be ushered in by a rigor, followed by high fever Treatment consists 
in draining the bladder by a tied in catheter and continuous intravenous drip 
of 3 per cent sodium sulphate The infection is due to the B coli No known 
drug can destroy this organism Drainage, diuresis and diaphoretics are the 
only effective remedies 

8 Persisting suprapubic fistula— This troublesome complication may be 
due to — 

(a) Failure to close the anterior wall of the bladder behind the pubis combined 
with mild pelvic celluhtis—Trcutment consists in drainage of the bladder by 
a tied-in catheter 

(b) Chronic renal sepsis — This is associated with a second-stage operation 
and may necessitate enlarging the suprapubic sinus and draining the bladder 
for tvo or three months The surgeon has committed an error of judgment 
in advising prostatectomy in these cases 

(c) Attachment of the mucous membrane of the bladder around the supra- 
pubic fistula to the posterior aspect of thv recti muscles — This is due to an error 
of technique when closing the anterior wall of the bladder The cut edges of 
mucous membrane must be covered by the muscle coat of the bladder when 
stitching Treatment consists m excising the suprapubic fistula, freeing the 
bladder mucous membrane from the rectus muscle and inverting it with catgut 
sutures The bladder is drained with a tied in catheter for ten days 

9 Suppurative urethritis — Some patients show intolerance to any catheter 
retained in the urethra for more than three days The complication is a rare 
one but w hen it occurs the catheter ihust be removed immediately to avoid 
the formation ot periurethral abscess 

10 Incomplete incontinence — This ls due to overstretching the sphincter 
urethra; from prolonged catheter drainage, or the use of too large a catheter 



HVTllATbBlC rROST ITECTO J1Y 473 

Hie incontinence may be troublesome for two or three months but gradually 
the sphincter muscle reeo\ors its tone No special treatment is needed but 
a rubber urinal mm have to be worn for a few weeks Electrical treatment 
lias a psychological value 

U Post-prostatectomy obstruction— Complete division of the urethra is 
an essential part of a prostatectomy no matter from which route the enuclea 
tion takes place but it n ft flaw m the operation A rupture of the urethra 
b\ design is as serious ns one by accident Urinary disfunction from the 
resulting traumatic stricture may not manifest itself for tw o to three years after 
the operation It is remarkable that tins disability does not follow pros 
tnteetoma more frequently It is n rare complication of the reconstruction 
operation for adenomatous disease In 274 consecutive cases only three 
mi fix red from this disability It is duo to excess of scar tissue at the point of 
union of the bladder mucous membrane with that of the urethra 

A persisting aesicuhtis is sometimes responsible for narrowing of the 
urethra but n moro frequent cause is suppuration in the prostatic bed during 
the postoperative convalescence The recent use of electrolytic sodium 
livpoehlonto by the continuous drip method during the first week after opera 
tion has minimized tho danger of the occurrence of this serious complication 
Hough handling of the urethra during insertion of catheters is another cause 
of post prostatectomv obstruction but such carelessness is indefensible 

An occasional cause in the Ireycr operation is the failure of the bladder 
mucous membrane to adhere to the prostntic bed This cannot occur m the 
reconstruction technique The obstruction may be so slight as to need only 
the occasional dilatation of the stricture but in tho severe form transurethral 
rejection of the scar tissue is indicated 

12 Urcemlc peritonitis and ileus — This condition is a very serious one 
Tho abdominal distension commences about tho second day after operation 
and unless treatment is immediately successful the prognosis is grave 

Pitressm or prostigmtn (1 c c ) must ho given subcutaneously followed an 
hour liter by a turpentine enema If prompt relief is not obtained this must 
be reposted four hours later An mtrav cnous saline drip is also helpful When 
tins condition occurs during preliminary suprapubic drainage it has been 
mistaken for intestinal obstruction Tho history of renal damage should 
prevent the surgeon from falling into this error 

Sometimes after the distension has been relieved for a few hours there 
js n recurrence when the treatment will have to be repeated 

Th i oluntarj passage of flatus per anum is not necessarily an indication 
that the complication has been overcome The reliable guide is the gradual 
reduction m tnc size tnrf tettieaeis of tlt& abdofaea 

n Pulmonary embolism and thrombosis— These are complications 
common to nnv operation Recently heparm has been given with good 
results provided the treatment is instituted immediately the diagnosis is 
made The drug is given intrav cnously at four hourly intervals m doses of 
150 md 10 0 milligrammes An advantage of this treatment is that the patient 
is allowed to move freely in bed (Bauer 1946) 


THE RESULTS OF SUPRAPUBIC PROSTATECTOMY BY THE 

m K reconstruction technique 

An analysis of the results of tins operation is based on a total of 274 con 
secutive cases Eighty five of these were operated on at a municipal hospital 
and with few exceptions were poor surgical usks Of this number 13 died 
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thus giving a mortality rate of 15 3 per cent At St Peter s Hospital, for 
stone — a voluntary hospital — there were 86 cases with 7 deaths , a mortality 
rate of 8 per cent In private practice 103 patients were submitted to this 
operation and there were 9 deaths , a mortality rate of 8 93 per cent The 
large majority of these eases were operated on before the general use of the 
new antiseptics which ha\e resulted in the complete control of urinary sepsis 
with the exception of chronic pyelonephritis of oacillus coli origin The fall 
in the mortality rate is referred to at the end of this chapter 

A careful record has been kept of the post-operative convalescence and 
results m 103 private patients The average ago was 07 years , the youngest 
54 and the oldest 80 Of the 9 deaths, 4 died of a urinary complication, namely, 
pyelonephritis and 5 of non urinary complications Of the latter, 1 died of 
diabetic gangrene 3 from ulcerative colitis and the 5th from haemorrhage due 
to duodenal ulcer The case which died of diabetes was only operated on be- 
cause of a persisting ha.moirlmge from the adenomatous prostate The only 
hope of saving the patient s life was to remove the cause of the bleeding, but 
neither insulin nor any other treatment was of any avail in controlling the 
diabetes, and the patient succumbed to the effect of gangrene of the lower 
limbs 

Ulcerative colitis accounted for 3 deaths, 2 of which were confirmed by 
post-mortem findings The third patient had lived most of his life in the 
tropics 

The notes of the 2 cases on which post mortem examinations were made 
are worthy of record 

One was aged 54 and the other 58 the former having complete retention 
and the latter G oz of residual urine In both patients the renal function 
teste clinical and laboratory, were satisfactory in the patient aged 54, the 
mass enucleated was the size of a tangerine orange and in the man aged 58 
no larger than a golf ball Both complained of flatulence and abdominal 
discomfort twenty-four hours after operation On the second day botli 
patients had bowel actions which continued at intervals of one to two hours, 
until death took place on the fifth and seventh days respectively To the 
naked eye the stools of the first patient contained neither blood nor mucus, 
but these were present in the faeces of the second case All the well-known 
remedies including blood transfusion were unavailing Modern sulplionamide 
enemata treatment was not m use The post-mortem examinations in both 
cases revealed healthy kidneys There was extensive ulceration of the cscum 
and the whole of the colon In the patient aged 54 the spleen was twice its 
normal size Throughout the illness of each the temperature remained 
subnormal 

The patient with a duodenal ulcer had an attack of hasmatemesis at the 
end of the prostatectomy operation while waiting to be removed from the 
operating table He continued to bleed from both mouth and bowel for two 
days Blood transfusion was of no avail He had suffered from several 
attacks of retention accompanied by indigestion but neither physician nor 
surgeon suspected the presence of a lesion other than that of the prostate 

Results of operation in one stage — Seventy five patients w ere submitted 
to prostatectomy in one stage Forty nine of these had an uneventful con 
\ alescence free from any complications The average time of healing of the 
suprapubic wound with all urine passed per urethram, was thirteen days 
Twenty-six suffered from complications of which 4 died from non urinary 
diseases and 2 from pyelonephritis The complications occurring m the 20 
cases which survived were (a) secondary haemorrhage, 7 , one of which was 
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•severe Anj patient who had visible blood in his urine after removal of the 
catheter on the twelfth day was considered to have suffered from secondary 
hemorrhage (6) vesiculitis with some degree of urethral obstruction 1 
I c) scrotal inflammation at point of division of the vas deferens 3 (d) pyelo 

nephritis 2 (e)pleunsj 1 (f) pneumonia 2 (g) thrombosis 1 (A)divertic 
ulum 1 (t) slight incontinence lasting for three months 1 fj) glycosuria 1 

Results of operation in two stages— Twenty eight patients were submitted 
to prostatectomj in two stages Twenty three of these had an uneventful 
com alescenco free from anj complications 

The average time of healing of the suprapubic wound with all nnne passed 
per urethram was 21 3 days 

Five cases suffered from complications of w Inch tw o died from pyelonephritis 
and one from diabetic gangrene 

The complications occurring in the two patients who survived were (a) 
secondarj 1 Hemorrhage 1 (6) severe urethritis 1 


Table of Complications 

ONE STAGE COMPUC 4TIONS (75) 

Vu robe of n» es 


(а) Secondarj li-emorrhage one of which was severe 7 

(б) ^ esicuhtis w ith some degree of urethral obstruction 1 

(c) Scrotal inflammation at point of division of vas 3 

(d) Pyelonephritis 2 

(e) Pleunaj f 

(/) Pneumonia 2 

(ff) Thrombosis 1 

(A) Diverticulum and cystitis 1 

(t) Slight incontinence lasting three months 1 

0) Glycosuria 1 

(A) Severe urethritis 0 


20 

Other cases which died 0 

Total number of complicated cases 26 


Two stage Complications (28) 
Secondary hemorrhage one of which was severe 
Severe urethritis 


Other cases w Inch died 

Total number of complicated cases 


Comments— The few cases of pulmonarj complications— only three— are 
good testimony of highly efficient ana.sth.esia 

8 There was one case of post prostatectomy obstruction and this was 
associated with vesiculitis — a sept 1 ® complication 

Sepsis was also responsible for 8 easra of hemorrhage It .s believed that 
the universal use of electrolytic sodium hypochlorite for continuous irrigation 
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of the bladder reduces the risks of septic complications to a minimum In 
this series of 103 eases it has only been used m the last 30 patients, and of these 
only 1 had secondary hemorrhage It is also possible that vesiculitis will 
be avoided by the use of this and other antiseptics The number of deaths 
from non urinary complications is significant, namely, 5 out of a total of 9 

These findings clearly demonstrate the importance of careful examination 
of all the systems of the body before a patient is submitted to prostatectomy 
The total number of deaths in 274 cases taken from all classes of the popula- 
tion is 29 — a mortality rate of 9 2 At the present time the large majority of 
those who enter a municipal hospital in the London area and are submitted 
to prostatectomy must be considered poor surgical risks A further series of 
73 cases operated on in such an institution in the past two years shows an 
extraordinary decrease in the number of fatalities , there were only 4 deaths, 
a mortality rate of 5 4 per cent , whereas m 85 cases treated at the same 
hospital 5 years ago, the figures were 15 3 per cent The reason for this 
striking reduction is not due to any alteration in technique, but to the use 
of new antiseptics These have made prostatectomy as safe as any major 
operation for the elderly 

The post-operative convalescence is noticeable firstly, for the ease with 
which the patient can be nursed and, secondly, on account of the rapid healing 
of the suprapubic wound , in the one- stage operation an average of thirteen 
days, and an average of twenty-one days in the two-stage 

A Clifford Morson. 
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Pre-operative Treatment— The pat.ent is usually admitted the daj 
preceding the operation and is put on 8 hourly 1 gin doses of sulphonainide 
or sulphadiazine and 8 hourly doses of 200 000 units of penicillin If his blood 
urea is ov er lo0 at least one daj is spent in giving an intravenous drip ot 
about two pints of plasma because most highly ursemic patients are sunermg 
from hjpoproteinamna 

The Anesthetic — To protect the cardiovascular and nervous systems 
from a sudden lowering of blood pressure an extremely low spinal anaesthesia 
is essential Commonlj 14 cc of Isupercaine is injected with intensive 
barbotage between the third and fourth lumbar \ ertebrac When analgesia 
reaches a point midwaj between the symphysis and the umbilicus the patient 
is tilted with the feet downwards so that the analgesia never reaches the 
umbilicus a flicker of the rectus femons on attempting to raise the leg and 
mo\ cment of the feet should always be present At the same time an intra 
muscular injection of 1 c c of methedrme or its equivalent is given A serious 
fall of blood pressure must never occur m old men otherwise cardiovascular 
and nervous disturbances such as thrombosis may occur immediately or 
subsequent to the operation An excessive fall of blood pressure in the 
presence of cardiovascular disease maj be irreversible and in any case it 
always results in a post operative diminished renal output Where the latter 
occurs the blood urea instead of steadily falling from the moment of the 
operation has a post operative rise which may be fatal The blood pressure 
is taken both before and throughout the operation and at the end of the 
operation it must certainly not be more than 30 mm below that at the 
beginning The blood pressure must be high so that most of the bleeding 
can be seen and stopped and at the end of the operation the Trendelenburg 
position must be slowly not suddenly changed to the horizontal Too much 
emphasis cannot be laid upon this blood pressure question Deaths after this 
operation are usually due not to uraemia but to neuro cardiovascular dis 
turbances After the operation the patient is invariably kept in the horizontal 
position and not with the foot of the bed raised m order to keep tho citrate 
solution in tho prostatic bed 

If the pro operative systolic blood pressure is unduly low eg 85 mm the 
surgeon begins by gently making a horizontal incision ‘possibly with the help 
of a local anaesthetic when full anaesthesia has reached the groins With 
such n low initial blood pressure there ought to be no descent at all the 
pressure ought rather to be higher at the end of the operation than at the 
beginning At any time if necessary 0 25 cc of intravenous methedrme can 
beslowl) injected 

General anaesthetics are nev er used because they have led to cardiov ascular 
lung and ccrebra! sequelae but psychological shock must be avoided 

The Operation— The operation is conducted throughout with absolute 
asepsis strict towelling and changes of instruments gowns and gloves where 
asepsis*^ * lC rnorc purulent the unne the more scrupulous should be the 

„ ld 4 cr 13 °Pcned and thoroughly inspected If there is doubt about 

^r?.r«T^^°n C TT 8 ' int mtra P cr, toneal lesion the abdomen is fully explored 
h« ,n,l nf P ! " b ’ addc / 59 °P? ned The Peritoneum need not be closed until 
attncW l L bonT, wi A S . ten,C soft bou S ie " lth a lon S nylon thread 
assistant until tl,r . ou 6 l1 t,lc urethra retrogradely and pulled by an 

the lower eml of i\L inc . lies of t,ie thread are left lying on the towels at 
,m "T f t,1C "° Uml A cl, P 13 Placed on the same nylon thread at 
the external unnarv meatus by the unster.l.zed assistant tlm prevents the 
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the urethra throughout the operat.on (F,g 261) The tad 

5* 5rSE 

th „ t u reat i at the end of the penis places this final tube in position 

The mctlrm the bladder w£ll is then closed and it is very important 
that this closure should be made in three layers the first is a continuous 
one of No 0 catgut running down to but not through the mucous membrane 
When it has closed the bladder it is laid aside and four or file interrupted 
sutures should be placed between the turns of the continuous one, still not 



Fig 261a 

Diagram to illustrate lines of excision of bladder wall 
and trigone after freeing the prostate from its bed 
R Rim of entrance into prostatic cavity U Ureters 
B Inter ureter c bar Line of section with diathermic 
needle ind cated by 

in the benign hypertrophy 

— — — in the suspected cancer 

in the proved cancer 

penetrating the mucous membrane of the bladder The continuous suture 
should then be picked up and should act as a covering suture like the Lembert 
so commonly used m intestinal work The abdominal wall is then closed and 
since the prevesical space is usually large on account of the fact that there will 
no longer be any residual unne a tube is inserted to drain it for twenty four 
hours A suture through the prepuce and the tube holds it m position reinforced 
by elastoplast Any other method of retaining this urethral tube may lead to 
suprapubic leakage 

The bladder is then emptied through the tube to see that clot is not 
present and 2 to lo oz according to the original size of the bladder of 5 per 
cent sodium citrate is left in and a spigot applied 

\ asectomies are only essential when the urine is purulent but it is probably 
u lser to do them in all cases During the operation other procedures such as 
remo\ al of vesical diverticula stones and growths cure of hernias hydroceles 
appendicitis or cancer or di\ erticulitis of the pelvic colon can be performed 
with lmpumtj My operation of testicular evisceration combined with vasectomy 
through a 1 in scrotal incision is done m every case of suspected cancer 
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After-treatment — The bladder is emptied by removing the spigot two 
hours later If there is clotting it is better to inject a few ounces of citrate 
for another t wo hours but any sodmm citrate used in a ward must contain 
formalin (1 500) If during the subsequent 24 hours the nurse decides that 
the urethral tube is blocked she is entitled to inject half an ounce of citrate- 
formalin solution to clear the tube If the patient complains of a desire to 
pass urine or has spasms or passes urine round the tube and he cannot be 
made comfortable by mild suction — not injection — then the tube must be 
removed however soon after the operation The lumen of the urethra is 
greater in the absence of a tube The sooner the urethral tube is removed 
the better because it is a high road for sepsis although the urethral tube is 
connected by a sterile tube into an aseptic W me Hester Usually the tube is 
remo\ ed on the second day and the patient henceforth passes urine normally 
unless he is of a nervous type when carbachol morphia and hot baths are 
tried Only as a very last resort must a cathetei be passed 

The urine must be kept acid and every nurse must be acid minded 
If it ever becomes dubious!} neutral or definitely alkaline the possible mfecton 
is immediately attacl ed with penicillin sulphonamides mandehc acid 
ammonium chloride acid sodium phosphate and hexatmne All armamentaria 
should come into action immediatel} 

The patient gets up every day after the operation and usually goes for a 
walk one week later The sealed wound is dressed onl} once on the tenth 
day when the sutures aro removed 

The patient can go home ten days after the operation but the prostatio 
bed will not be fully epithelialized for a further ten to twelve weeks as shown 
by the cysfcoscope 

He returns for inspection only if he passes urine more than once at night 
three months after the operation 

During these three months of healing autogenous infection rarely occurs 
if it does the sequel® need cause no anxiety An excessive fluid intake 
sulphonamides and perhaps penicillin will resolve the lesions in a bladder 
with perfect drainage and complete emptying 

Results— Post operativ e increase of uriemia is the result of infection 
Consequently all patients who have any chance of surviving a few post 
operative days are accepted If nothing is done these patients have only a 
short time to live Cases where suprapubic drainage or catheterization have 
been established for j ears are accepted nevertheless if the above anesthetic 
and operative procedures are faitlifully carried out the mortality without 
previous instrumentation should be under 4 per cent With instrumentation 
sinless a Joqg interval has elapsed it will be much higher 

The most important result of tins aseptic procedure is that the expectation 
of life will be markedly prolonged because the old man has not passed through 
a septic ordeal Further it has been showm that if serial or multiple sections 
are made at least 17 per cent of all prostates remov ed are malignant therefore 
it behoves us to remove the prostate widely 
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CHAPTER XLI 

RETROPUBIC PROSTATECTOMY 


ALTHOUGH excellent results are obtainable by each of the commonly 
practised operations for prostatic obstruction, few can be satisfied with 
X the position in general The multiplicity of procedures advocated, each 
vehemently supported by its protagonists and equally strenuously criticized by 
others suggests to the impartial observer that the prostatic millennium is far 
from realization 

After a personal expenence of more than 1,500 transurethral prostatic 
resections both by the endothermy loop and the cold punch, several hundred 
Fre\ er enucleations more than 150 Harris prostatectomies, and a score or so 
of perineal and sub pubic interventions I remained unconvinced that better- 
ment was impossible 

As I see it the ideal operation for prostatic obstruction should secure the 
removal not only of the whole of the obstruction but of all potentially obstruct- 
ing tissue with a low mortality an easy and short convalescence, and have a 
minimum of complications and perfect functional result in a high proportion 
of cases Each of the classical procedures falls far short of this ideal in one or 
more respects 

The retropubic extravesical approach I first employed in August 1945, 
unaware of analogous though essentially different operations previously per- 
formed by van Stockum Maier and Casper and Jacobs The ease of the 
approach and the easy convalescence soon convinced me of its wide applic- 
ability I have to date performed the operation more than 200 times and I 
now advocate its use m the great majority of cases of prostatic obstruction 
requiring operative intervention I still employ the transurethral approach in 
most fibroses 


The approach has been used in all types of simple enlargement in median 
bar and other types of fibrous obstruction prostatic abscess, calculous pros- 
tatitis and early carcinoma of the prostate It may readily be employed as a 
secondary procedure after a preliminary cystostomy 

The technique is \aned according to the nature of the obstruction to be 
dealt w ith That now employed when dealing w ith the various forms of benign 
enlargement or ‘ adenomatous hypertrophy is as follows — 

Where the general condition is good renal function tests adequate, urine 
umntected, and cardiovascular system reasonably satisfactory no preliminary 
rainago either by indwelling catheter or cystostomy is used and the operation 
proceeced with forthwith Where urinary infection is present but renal 
' m fv!° n ^f 0 *. a S10 ^ cour se of sulpha drug therapv will usually suffice to clear 
up e in ec ion Where renal function is impaired an indwelling urethral 
catheter will improve the condition sufficiently in 10-14 days in most cases 
o w arran a one stage prostatectomy In more advanced renal impairment 
us pre lrnmary urethral drainage will be inadequate and a cystostomy will 
o necessary her cases requinng a cystostomy are those m which a large 
chronic retention has been present with overstretching of the vesical muscula- 
ture and those harbouring a large vesical calculus usually infected Experience 
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has shown that m only 5 per cent of cases approximately is a preliminary 
cystostomy necessary 

The operation is thus conducted for any form of simple enlargement 

Where cysto urethroscopy has not been carried out previously as a diag 
nostic measure tins is performed as a preliminary part of the operation after 
the patient has been anesthetized The author s wide angled vision cysto 
urethroscope allows not only a thorough inspection of the bladder to rule out 
the presence of diverticula papillary tumours and the like but gives an 
excellent view of the prostatic urethra enabling an exact estimation of the 
precise nature of the obstructing tissue The McCarthy panendoscope may be 
similarly employed but it is inferior for vesical inspection albeit excellent for 
urethra and bladder base W here open operation is decided upon the bladder 
is emptied and the endoscope withdrawn The operator changes his gloves 
and gown whilst the assistant carries out the necessary skin antisepticization 
and tow elhng According to preference either a vertical mid line incision 
2| 3 in long commencing below at the upper border of the pubis or a similar 
length transverse section of the skut is made I m above the pubis In either 
event the aponeurosis is incised in the hnc of the skin section and the recti 
separated in the mid line To secure adequate retraction of the recti when 
employing the transverse skin incision the upper and lower leaves of the 
aponeurosis are separated from the underlying muscle fibres Bleeding points 
are secured with hsemostats and coagulated The transversabs fascia is next 
incised at the lower angle of the wound and the right index finger gently 
inserted and the pre vesical fat and peritoneum drawn upwards so freeing the 
anterior surface of the bladder ana opening up the retropubic space The 
author s self retaining retractor is now introduced the lateral blades spreading 
the recti The upper blade is placed in position to depress the bladder and 
further to open up the retropubic space Careful inspection of the field is now 
made and any obvious v eins lying superficial to the prostate are grasped with 
long luemostats divided and coagulated Small sw abs mounted on long sponge 
holding forceps are employed to clear the anterior aspect of the prostate of 
adherent fat Some 12 in of a 4 in gauze roll are introduced with long dis 
sccting forceps into each lateral recess depressing eacli levator am x from the 
corresponding lateral surface of the prostate The endopclvic fascia with its 
contained dense plexus of veins in close apposition to the true capsule of the 
prostate is clearly seen The upper limit of the prostate at the bladder neck 
is now identified by palpation and corresponds with the transverse distribution 
of veins Using a long handled scalpel the endopelvic fascia true and false 
prostatic capsules are incised I cm below the bladder neck over the right 
prostatic lobe (Tig 262) The incision is deepened until the typically white 
adenoma is clearly visualized This incision is accompanied by marked 
venous bleeding and the judicious use by the assistant of a good sucker is 
important to allow accurate vision Using long scissors curved on the flat the 
lower capsular flap is rapidly undermined and seized with a pair of T-shaped 
capsule forceps A similar capsular incision is made over the left lateral lobe 
linking up with that over the right lobe the lower leaf undermined and held 
by means of a second pair of T-shaped forceps The upper flap is next seized 
by a toothed volselium and drawn upwards so exposing the adenomatous mass 
A stay suture is passed through the edge of each capsular flap using a small 
boomerang needle knotted and the ends held in h almost at s The volselium 
is dispensed w lth Elevating the low er capsular flap by means of the T forceps 
the lower limits of the lateral lobes are defined freed by means of the long 
scissors and the urethra then divided with scissors as far proxnnally as possible 
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The lateral recess packs and T forceps are next removed and the retractor 
withdrawn Elevating the lower capsular flap by means of the stay suture the 
right index finger is insinuated between this structure and the adenomatous 
mass and the enucleation proceeded with from below upwards When the 
adenoma has been peeled from the pathological capsule it will be merely 
adherent at the bladder neck by a mucosal cuff Tho circular fibres at tho 





Fio 202 

Inc wing cnpsulo over right lateral lobe 


vesical outlet are sponged upwards and the mucosal cufl deliberately sectioned 
with scissors preserving as much mucosa as possible The adenomatous mass 
having thus been removed a temporary pack is placed in tho prostatic cavity 
4 , “l 0 00zln S The self retaining retractor is replaced, the gauze pack 
owTell , drawing on each stay suture the prostatic cavity is widely 

ndvf>Hpr!l?,r f C , are ™ , ^ s P ect,on f° r evidence of small adenomata in- 

at this st-iL C Tv, e ^ m ^ G°°d illumination and adequate suction is essential 
dirSd n 8 L , T lt l 8h °S d be left P erf ^tly smooth Attention is now 
and a conet-niis^ 31 ? 8,1 out ot posterior lip is grasped with toothed forceps 
ous area The r»™ S e excised to avoid subsequent contraction at this danger- 
inR vessels and^if l.tv’ 0 bed 18 carefully inspected for evidence of spurt- 

coLuTated A w see , n the y are grasped with haemostats and lightly 
catheteJ ,, nc d S le •"d ( 18 " 22 *) thin walled hollow tipped rubber 
through tho vesical +* 1 a / :urvod at y let along the urethra and directed 

camSmLTon „«nt k i mt °, J hc bladder The 8t y let >9 withdrawn The 
chromicizcd catcut nsin^!? 8 ®? tran9vcrsel y "»th a continuous suture of No 1 
to secure accurate nppof.t.on ofth erang T 1,6 (I l lg T’ “ 13 aU lra P ortnIlt 
and to minimize the po,Shtv f capsular edges to control bleeding 

established When th« °* urmar y leakage when micturition is ro 

he capsular suturing has been completed all bleeding 
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should haus ceased The retropubic space is gently sw abbed free of clots and 
careful!} inspected to ensure that all oozing has been controlled The space 
is ousted with 5 grains of sulphamlamide powder and a small corrugated 
drain left down to tho suture line The retractor is withdrawn and the rectus 
sheath dosed with interrupted sutures of No 1 chromic catgut The slun is 
approximated with silkworm sutures and Michel clips 
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*> t t nj»] roilot c cnp le *1 ow tip boomerang needle 
nn 1 1 pat re enrr er 

Bilateral vasectom} is performed and the catl eter irrigated with 3 8 per 
cent sodium citrate solution to free it of clots 4 oz of lotion is left m the 
blnddcr and tl o catheter spigoted 

One hour after the patient s return to bed the spigot is released and the 
cathoter allowed to dram continuously Irrigation is employed only if there 
is ev idence of fault} drainage and this is carried out with a meticulously aseptic 
technique Should clots form and be not easily dislodged by simple irrigation 
an aspirating syringe is emplojed (It is noteworthy tl at m more than 500 
cases one suprapubic c}st ostomy has been carried out for reactionary or 
secondnrv 1 Tmorrhagc none for secondary bleeding ) 

The catheter is usually removed on the third post operative day and the 
patient allowed out of bed unless contraindicated In the vast majority of 
cases micturition is prompt!} re established but should there be evidence of 
difficulty or of urinary leakage a small rubber catl eter is re-mserted for a further 
few dajs 

The most note worthy features of the operation are — 

(a) Simple and relatively painless post operative course 

(b) Short confinement to bed — 3 days 
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(c) Short period of post operative catheter drainage — 3 days 
Earl\ re establishment of micturition 
fe) Lou incidence of post operative complications 
(/) Short hospitalisation (14 16 days) 

In cases where a prchminarj cjstostomy has been necessary the retro 
pubic enucleation is feasible and little more difficult it permits a closure of 
the c\ stostomj at the time of operation and micturition is re established on 
the 8th 10th post operative daj without the risk of slow healing fistula 
The operation is analogous to the perineal method of ablation of the 
adenoma but carries no risk of damage to rectum or compressor urethra It 
is simpler to learn and should carry a similar low mortality 

The retropubic approach is applicable also to \anous other t\ pes of 
prostatic obstruction The fibrous type of gland is usually dealt with by 
endoscope resection but where urethral stenosis or the necessity for open 
operation for other pathologj is present wedge excision of the sclerotic \esical 
neck and scissor dissection of fibrous nodules from the lateral lobe areas can 
be reatlih carried out bj the retropubic route 

The calculous prostate lends itself well to this approach In general 
incisions of the prostate and e\acuation of the calculi combined with a wedge 
excision of the sclerotic xesical neck so commonlj associated suffices but in 
cises whore the gland is grossly infected a subtotal prostatectomy may be 
indicated 

The carcinomatous prostate when the malignant process appears to be 
confined within the capsule can be most satisfactorily dealt with bj the 
radical retropubic operation The operation consists in a complete ablation 
of the gland within its capsule together with the seminal vesicles and half 
the bladder bsse A plane of clea\agc is readilj found distal to the ape\ of 
the prostate anterior to Denon\ fibers fascia and thanks to the mobility of 
the membranous urethra this maj be drawn into the pehis some 2 4 cm 
and sectioned distal to the affected gland The prostate is then peeled off 
the underlung fascia of Dcnorn fillers and with appropriate dissection the mass 
rem ned in toto I he membranous urethra is finally approximated to the 
bladder in a manner somewhat similar to that adopted in the analogous 
radical perineal operation doused bj Young the wide vesical outlet being 
npj roj natch closed 


Terence Millin 



CHAPTER XLII 

PERINEAL PROSTATECTOMY 


A LL cases of simple hypertrophy, except where the prostate is very 
Jarge, are suitable for enucleation through the perineum In the latter 
typo removal by this route is so apt to result in damage to the internal 
urinary sphincter, and in flue course to incontinence of urine that the supra- 
pubic route is the better one 

I prefer also not to deal with a fibrous prostate or prostatic calculi by the 
perineal route for the same reasons In these cases it is the absence of a line 
of cleav age for the enucleation that creates a special difficulty Young has 
a modified operation for carcinoma of the prostate Where two stage prosta- 
tectomy is necessary there is the advantage that the patient is able to receive 
all the benefits of preliminary suprapubic drainage both before and during 
perineal prostatectoms , while the surgeon has no added difficulties in doing 
an open operation My own modifications of technique are meant to apply 
particularly to two stage cases because the stitching of the bladder neck to 
the stump of the urethra interferes with dependent drainage 

Success in removing the prostate by the penneal route is largely a matter 
of observing certain principles m operative technique Generally speaking, 
these may be stated as follows a proper and fixed position of the patient on 
the operating table , provision of the special instruments required , a know- 
ledge of the safeguards against operative complications 

According to the operative technique employed so tiie requirements in 
instruments will vary', but it is essential to have certain tractors and retractors, 
and if the bladder neck is to be stitched to the Btump of the urethra a boom- 
erang needle and a special urethral guide are invaluable aids 

Provision against certain important complications of tins operation can 
be made epididymitis is best avoided as m suprapubic prostatectomy by 
preliminary' division of the vasa deferentia , injury to the rectum by care in 
dissection, and by the use of the rectal guide , incontinence of urine by avoiding 
injury to the compressor urethra muscle, and to the internal urinary sphincter 
and by stitching the neck of the bladder to the stump of the urethra , primary 
hemorrhage by' the use of clamp and ligature as much as possible 


YOUNG'S TECHNIQUE 

Young stresses the following points For preference the anaesthesia is 
spinal, with 10 mg of pantocam The exaggerated lithotomy position of the 
patient is facilitated by the use of Halstead’s perineal board or the special 
operating table devised by Young ,, 

A No 24 sound is passed until the beak is in the posterior urethra the 
sound is held in this position by an assistant The shm incision is V-shaped 
with the apex U in in front of the anus, so that each lateral limb passes 
backwards for about 2 in within the ischiopubic ramus The space behind 
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the transversus perinei muscles is identified by blunt dissection, thus exposing 
the central tendon The finger is introduced upwards and forwards into the 
ischiorectal fossa of each side passing behind the triangular ligament and 
away from the rectum By means of a special bifid retractor the central 
tendon is displayed and then divided By changing the bifid retractor for a 
simple one to draw the rectum back the recto urethralis muscle is displayed, 
as it passes backwards from the triangular ligament and bulbous urethra 
This muscle is divided in front of the rectum 

By anterior traction with a special grooved retractor the triangular ligament 
and the external sphincter are drawn forward Antero posterior retraction 
now displays the apex of tho prostate and the membranous urethra An 
incision is next made into the membranous urethra behind tho external 
sphincter Others have modified this technique so that incision into the 
membranous urethra is avoided The whole thickness of each lateral edge of 
the urethral incision is grasped w ith Allis s clamp3 

The sound is now removed from the urethra and replaced by a straight 


one which is passed into the bladder through the urethral incision to prepare 

the w ay for the prostatic 
tractor, which is now intro- 
duced after which the blades 
are opened and traction to 
the prostate applied (Fig 
2G4) The prostate is seen to 
be covered by a thin fibro 
muscular layer This should 
be incised at the apex of 
X1Q ZU4 the prostate so as to expose 

Young s prostatic traitor " h ' hsh l&yer bonenth— 

the anterior Iajer of Denon- 

vilhers fascia — which forms the principal part of the prostatic capsulo 

The oveilymg tissue which passes on to the rectum is carefully incised, 
and the latter structure co\ ered bj the posterior layer of Denonvilhers’ fascia 
is pushed back by blunt dissection and maintained in this position b> 
traction 



Lateral retraction with Youngs narrow bladed retractors now gives a 
good view of the under aspect of the prostate A little further dissection will 
bring the seminal \esicles into view if necessary Young has advocated 
three different incisions through the prostatic capsule as a prelmunaty to the 
enucleation — 


1 An incision on each side of, and parallel to the prostatic urethra 

2 Turning down a V shaped flap with the apex m the mid line and directed 

forwards 

3 A single lateral incision 


By the first method it was hoped to avoid damage to the urethra and 
verumontanum This often proved impossible The prostate by this method 
canno be removed in one piece The second method enables the verumontanum 
J 7 X Te3er P*£ aS 11 ? ? n the V 8ha P ed fla P nhich IS turned down and gives a 
good lew of the prostate which can now be remov ed in one piece 

% a the third method also the prostate can be removed in one piece, and 
there is a prospect of preserving the ejaculatory ducts 1 

Of the three types of incision the V-shaped one is to be preferred It is 
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advisable to remov e the tractor m the presence of a middle lobe so a 3 to facilitate 
the enucleation of tho latter which may require the assistance of a curette 
This manipulation can be done satisfactory under vision bj drawing 
upon the parti} enucleated gland the mass usually coming away in one 
piece 

A\ lute tho final stages of the removal are proceeding it is sometimes possible 
to presene the cone of mucous membrane that proceeds from the bladder 
into the urethra Bleeding points can often be seen and ligated at this stage 
A modification in the enucleation is to break through the mucous membraneof 
the urethra on each side This establishes a good line of cleavage and an 
expeditious remot il 

A finger is next inserted into the bladder to see that no adenomatous or 
fibrous tissue projections are left behind At the same time the finger moves 
more « idelj to see that there is no calculus in the bladder 

A largo drainage tube is placed so as to project into the bladder and 
alongside of the dram a smaller one can be placed Through tins oil can be 
injected later on to facilitate the removal of the packing This is placed round 
the large tube into the vesical orifice and into the lateral cavities It is some 
times w ise to place a pack behind the prostatic cavity On the other hand 
the packing is sometimes replaced bj sutures through the ^ esical neck and 
remaining prostatic tissue The skm wound is closed so that the tube projects 
near the low cr angle on the right side and the gauze ends projecting above this 

On return to the ward a subcutaneous saline infusion is given and the 
patient is started on to copious drinking as soon as possible 

In due course the patient is propped up in bed the pad s arc removed 
m twentv four to fort} eight houra and generally the next da} drainage bv 
tube is also dispensed a ith The patient is got out of bed on the third or fourth 
da} and is encouraged to walk within a week — 5C per cent of 450 of loungs 
cases had their fistula closed m twent} one days Undue delay in closure calls 
for the passage of a sound per urethram Early in the convalescence 20 c c 
of fluid are forced along the urethra and out through the perineum by means 
of a rubber bulb Bvringe Tins should be repeated every four to five days 
until micturition is established Undue delay with this calls for the passage 
of a sound An indwelling catheter for at least a week is an alternative which 
is advocated and which is likely to obviate the use of sounds Later in the 
convalescence this maj be required to hasten healing in certain cases Curet 
tage ron.} be applied to the fistula for the same purpose Among 3 500 cases 
operated on at the Brad} Urological Institute the mortality was about 3 to 
5 per cent 

There was no change m the capacity for sexual mtercouTse vn 14 per cent 
y ounvs perineal prostatectomy has been practised extensively bv others 
often with modifications and all are agreed upon the low mortality and satis 
factor} convalescence w hich results 

Winsbury-White s modifications — The writer has modified 1 oung s tech 
mque in the following particulars by making a T shaped incision into the 
prostatic capsule (Figs 26o and 266) by using a special technique for 
stitching the posterior rim of the internal unnarj meatus to the stump of the 
urethra (Figs 267 268 and 269) in obliterating the bulk of the prostatic 
eav ity b} stitching together the two edges of the vertical limb of the T shaped 
incision as a haemostatic measure (Fig 270) The V shaped incision of Young 
into the prostatic capsule allows the vermnontamim and ejaculatory ducts to 
be turned down as a flap This procedure is supposed to be a safeguard against 
epidid} mitis this supposition however is fallacious 
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The Enter Mould coll attention to further special points m his technique 
First of all in approaching the gland a self retaining rectal guide (Fig 271, 2) 




FiO 265 

F shaped incision m the prostatic 
capsule 


Fig 266 

The prostatic capsule 1 as been 
separated from the gland for | inch 
on either side of the \ ertical incision 
and the traction sutures inserted 


is secured in position so that it will not be necessary to place a finger in the 
rectum The prostatio capsule is incised in such a w ay that a good thick 



Fio 267 

The blad ler neck tractor is pulling 
the internal urinary meatus well up 
towards the surface and suitable 
retraction is pnmding a good view 
of the un lemur face of the bla Ider 


Fio 268 

With the urethral guide in position 
by means of the boomerang needle 
the sutures through the bladder neck 
are drawn thro igh the stump of the 
urethra and the o\ erlymg tissues 


portion raw be separated under direct \ision from the underlying gland 

SrSLnM r *r ace i° f J he neck of the bladder 18 thickened and 
strengthened b> tins capsule, if only a thin portion is left behind, two dis 
nd\ antages result the sutures which hate to be passed subsequently through 
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perineal prostatectomy 

m,t be “ b >? to «™> » firm hold and an extra amount of scar 
J format 1 * l,,a situation The writer s experience leads him to 

of feme a '“e T ! factors tn the production of mcontmence 

ot urine As a final stage of the enucleation the gland should be separated 
from the urethra and the neck of the bladder by sharp dissection so as not to 
damage these structures The neck of the bladder must be firmly secured by 
suture to the stump of the urethra and the overlying tissue (Figs 268 269) 
lo accomplish this satisfactorily the parts must be adequately exposed To 
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The neck of tl e l la Wer is secure 1 
to the at imp of tl o urethra the 
anlcr or innrg n of tl » incis on in 
tie prostatic capsule and the over 
Ij i ig perineal muscles 
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The vertical incis on in the proutatic 
capsulo is closed and the capsule is 
secured anteriorly to the transverse 
perineal muscles 


proN ide extra support for the new posterior urethra and the readjusted bladder 
ba«e the anterior margin of the re sutured prostatic capsule is secured firmly 
to the perineal muscles ly mg superficial to the compressor urethne (Fig 270) 
Each of the steps in this Form of reconstruction results in the obliteration of 
the prostatic cavity — except the anterior part — and plays a part in safe 
guarding against incontinence of urine 

The ease and thoroughness with w hieli these important steps can be earned 
out depends in the first instance on the use of Young s boomerang needle 
and in the second on the employment of the special instruments which the 
writer has devised for the purpose of giving improved exposure and access as 
the operation proceeds (Fig 271) 

A word should be said concerning another post operative complication 
namely recto urethral fistula This occurs as a result of injuring the rectum 
w bile it is being freed from the undersurface of the prostate This is an accident 
which I suppose will happen at least once to every surgeon who gains much 
personal experience in perineal prostatectomy In tw o of the waiter s cases 
the patients were left with a leakage of urine from the anal orifice, and it was 
necessary to operate again later to separate the rectum from the prostatic 
capsule where the fistula existed The results were completely satisfactory 
In two others the perineal operation was stopped as soon as the rectum was 
injured and the prostate removed by the suprapubic route JSo recto urethral 
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tlie rectal injur} occurs Thus the danger of fistula is entirely eliminated by 
not proceeding to open the latter structure 

H P Win sbury-Wiiite 
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CHAPTER \LIII 


TRANSURETHRAL RESECTION OF THE PROSTATE 

by the McCarthy method 

HISTORICAL NOTE 

T HF tramurcthral approach to the obstructing prostate is the logical 
outcome of the primitive methods of treatment employed long ago by 
Mcrcicr Cncalc and Bottmi (1874) What they attempted to do by 
blind and crude methods tlio modern operator carries out under full ocular 
control and with an increasing degree of precision Two advances along other 
lines of scientific progress have been responsible for the great progress which 
lias been made in transurethral surgery first the perfecting of the irrigating 
cystoscopc and second the introduction by Beer of high frequency currents 
into the realm of surgery So rnanv different urologists have shared in perfecting 
the methods at present m use that it is impossible to give credit to all the 
pioneers who have been responsible for this valuable method of treating 
pro9tatic and bladder neck, obstructions Special mention must however be 
made of II II Young (1%9) who by Jus introduction of the prostatic punch 
redirected the attention of urologists to the transurethral approach otJ R 
Caulk (1*120) for Ins work with the clectrocautcry punch and of G Luys 
( 1010 ) for his application of diathermy to the obstructing prostate Their 
work together with that of many others has resulted in the creation of the 
McCarthy rcsectotomc the instrument most commonly used m this country 
in transurethral prostatio surgery 

THE MCCARTHY ELECTROTOME 


This instrument is so well known that a detailed description of it is un 
necessary It consists of an outer sheath an articulated obturator a loop 
carrier fitted with a forobhque telescope and an irrigating system The sheath 
is made of bakehtc and its distal end 19 cut awav in order that the wire resecting 
loop mas be free to engage and resect obstructing tissue The loop itself is 
made of tungsten wire and can be moved backwards and forwards by means 
of tl e rack and pinion of the carrier into which it is fitted In order that 
bleeding points may be sealed off a ball electrode can be substituted for the 
loop and nctiv ated by a coagulating current 

A great many modifications of the McCarthy instrument have been intro 
duced by different instrument makers to meet the requirements of indiv idual 
gemto-unnary surgeons The instrument which I personally favour is made 
bv the Gemto Urinary Manufacturing Company and is of the pattern ad 
located by Ogicr Ward (1J39) see Fig 272 In this instrument an inclined 
nlane has been built into the leak of the sheath which has the effect of 
tmslung the cutting loop forward as it is advanced into the cutting position 
This has two adv antages— first that it provides a wider range of movement 
and second that it ensures that the loop remains m the optical field when in 
the forward position Working with this instrument it is possible to make 
deeper excavations in the prostate than can be made with the original 
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McCarthy instrument an advantage that ,s of great ^ 

vesical technique of resection later to be described The disadvantages tnat 
result from tins modification are that because the angled obturator cannot 
be used the instrument is a little more difficult to introduce, and the fact that 
a catheter cannot be threaded through the sheath at the oaMtajon ■ <* 
operation Another modification in this instrument is the substitution of an 
imgating sy stem controlled by a single lever for the usual inlet and outlet 
tubes This as well as allowing of better control, ensures the passage of a 
good v olume of irrigating fluid throughout the whole of the operation 



Operative technique — With the patient in the usual lithotomy position 
the urethra is explored with a full sized metal bougie and if necessary, dilated 
After the sheath has been introduced and the telescope loop and irrigating 
sj stem substituted for the straight obturator, a careful survey is made of the 
field of operation The configuration of the bladder neck is noted, a rough 
estimate made of tlio amount of tissue w Inch it will be necessary to remove in 
order to restore free micturition and a plan of campaign drawm up The veru 
montanum is located This is a \ery important landmark which establishes 
the proximal limit of the area to be resected, and it should be preserved from 
injur} during the whole of the operation The resection is usually begun m 
the mid posterior line, the loop being advanced into the bladder After the 
mid line cuts have been completed, attention is turned to the lateral lobes 
Ihit before dealing w ith this part of the operation it will be helpful to consider 
the general plan of the resection When the usual technique is employed 
not onl} is that portion of the prostate which surrounds the prostatic urethra 
removed but also a large area of the trigone That this is so can be demon- 
strated b} introducing a finger into the bladder at the end of the operation, 
in those cases in w Inch there exists a suprapubic opening It wall then be found 
thnt the operation of resection has removed a cone of tissue, the apex of which 
lies at the v cruniontanum and its base on the trigone The operation has 
thus remov ed a considerable part of the base of the bladder This Ins the 
grave disadvantage of increasing the bleeding during the operation and also 
oi augmenting the subsequent sepsis Ogier Ward has pointed out that the 
nnatomica\ condition of the bladder neck left by this method of resecting is 
quite different from that found after prostatic enucleation In the latter case 
on internnl meatus still exists, and beneath it lies a large cavity left by the 
Tcrnov <d of the prostate He is of tho opinion that the operator should en- 
dcav our to obtain bv means of resection on anatomical result similar to tliat exist- 
ing after n prostntectomv In order to do this the loop must not encroach on to 
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the tngono except during the preliminary cuts in the mid posterior line It 
should rather be dug into the substance of the prostate at a lei el immediately 
below the internal meatus Bj tins method the trigone is safeguarded and 
the prostate c\cav ated from below At the moment when the current is turned 
on, Uio beak of the sheath is pressed firmly in the required direction and the 
cut made thence downwards in the direction of the verumontanum These 
cuts may hate to bo extended towards the anterior aspect of the prostate 
but it must be remembered that onlj a small thickness of gland exists in this 
situation This is one of the danger points where too deep a cut will lead to 
extravasation of urine between the traiisv ersahs fascia and the peritoneum 



Infection and extra\nsation of unne anteriorly into 
tto retropubic space an I posteriorly into the fascit 
of Denon\ illiera 


In m} own practice this has occurred three times twice with fatal results 
E\entm!Ij a stage is reached when further cutting into the lateral lobes 
becomes a mechanical impossibility and the resection may then be regarded 
as being complete 

The mam difficult} encountered (luring the resection comes from harnor 
rhane and the obscuring of the field of vision by blood Since a cut in a wrong 
area mvj hav e serious consequences it »s important that the operator should 
know exactly what he is doing Some resectiomsts deal with each new bleeding 
point in turn as it appears by sealing it off with the coagulating current 
But this entails a constant interruption of the resection m order that the ball 
electrode may be substituted for the loop For this reason I prefer to carry 
on as long as I am able to do so, and then to attend to the hfemorrhage This 
is likely to be less copious if each lateral lobe is attended to in turn and both 
not resected at the same time Another interruption is caused by fragments 
of tissue falling into the bladder instead of adhering to the loop These are 
best removed at the end of the operation fay attaching a Bigelow a evacuator 
to the sheath by means of a special connecting piece A retrograde telescope 
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f i tn the resectiomst s outfit since it allows of his viewing his 

wk fromrte So of the bladder Somet.mes tins allows hrm to see port.ons 
. , i i r i„fi <?till be the cause of some obstruction 

P Wn the operator is satisfied that hemorrhage has been controlled and 
that all fragments of prostate hate been etacuated a catheter is introduced 
Pemonai* ' Tprefer one of the Foley tjpe (Fig 274) which obviates the 



necessity of covering the penis with strips of elastoplast in order that it 
mij be retained If there is difficulty in introducing it I use the largest size 
of gum elastic catheter that the urethra can comfortably hold A wooden 
spmot may be temporarily placed in the end of the catheter until the patient 
is back m bed and it can be connected up with a St Mark s Hospital irrigating 
apparatus 

Should the operator be dissatisfied with the haemostasis he has secured 
he need not hesitate to drain the bladder by means of a suprapubic tube 
^Nothing is likely to be more distressing to a nervous patient than to be told 
after he has recovered from the anaesthetic that the catheter has become 
blocked \\ itli blood clots that the bladder is distended and that for this reason 
lie must be returned to the theatre for the insertion of a tube Although 
recourse to suprapubic drainage is a confession of failure to secure hemostasis 
by the methods appropirate to resection it only adds a feu days to the total 
period of convalescence Provided the obstruction has been removed the 
fistula vv ill close \\ ithm a feu days of the taking out of the tube Moreover 
temporal-} suprapubic drainage makes for an easier convalescence and allows 
of 1 etter irrigation of the bladder I am therefore disposed to introduce a 
tube whcnc\er the patient is of a nervous type who is likely to be intolerant 
of an indwelling catheter or when the resection is likely to be followed by much 
sepsis Tormcrl} I performed a bilateral vasotomy in order to guard against 
a descending infection of the epididymes I no longer think that this is 
nccessar} 

Anaesthesia — Perurethral operations can be carried out under general 
nnvsthcsia or under a low spinal a trim sacral or a caudal anaesthetic supple 
mented bv surface anesthetization of the urethra Of these methods a low 
spinal and general anesthesia liav e the widest application When the patient 
is nervous and objects to being conscious in the operating theatre a general 
nnasthctic is preferable It has the disad\ antage that it raises the blood 
pressure and thereby encourages bleeding during the operation 

Pre-operative treatment — Phis is the same as for a suprapubic prosta 
tectoni} 11 a large amount of residual urine be present preliminary drainage 
h\ means of an indwelling catheter will bo required until the kidneys have 
full} reco\ercd their function The fact that a transurethral resection is a 
less fcverc operation than a prostatectomy docs not exonerate the surgeon 
from canning out careful pre operative renal function tests Should these 
| rove so unsat isfnctor} that a long period of preliminary drainage is necessary, 
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or should the bladder be badly infected a preliminary suprapubic drama ere 
w ill be necessary ° 

After-treatment — As in the case of prostatectomv the commonest com 
plications after a resection are hemorrhage sepsis and uraemia Post operative 
haemorrhage is dealt with by keeping the patient as quiet as possible if neeessazu 
with the help of morphia and by ensuring that the indwelling catheter docs 
not become blocked by blood clot For the first few hours after the operation 
the catheter requires constant attention and the bladder must be washed 
out whenever it appears to be becoming blocked If the lumen cannot bo 
freed by the irrigating apparatus the clots raaj be got nd of by the use of a 
syringe Should this fail the catheter must be removed and a net one sub 
stituted Prior to the employment of a Bigelow s evacuator for getting rid 
of cy finders of prostatic tissue which had fallen into the bladder I frequently 
found that the eye of the catheter had become blocked not by dot but by 
fragments of prostate This accident now happens very rarely 

Secondary haemorrhage maj occur a week after the resection but I have 
known it to be delayed as late as the fourth week of convalescence W 1 en 
it occurs it is not likely to be 6enous and provided the bladder can be kept 
from becoming distended it subsides spontaneously 

Post operative sepsis is dealt with by frequent washing out of the bladder 
and by the use of urinary antiseptics either of the mandelate or of the sulphora 
unde group By a\ oiding as much as possible the region of the trigone and 
by using the subcemcal method of resection I have reduced this considerablv 
in my ow n practice Previously I encountered se\ ere and persistent infections 
which were almost certainly due to implication of the cellular tissues lying on 
the postero inferior aspects of the bladder 

Authorities differ as to the time during which a urethral catlietei should 
be retained Mv ow n opinion is that this must depend on the amount of tissue 
which has been removed and on the severity of the postoperative sepsis 
Unless the patient very much resents the presence of a catheter I prefer to 
continue urethral drainage for four or five davs After it has been discontinued 
a catheter should be passed daily in order that the residual urine may bo 
estimated and the bladder washed out Because resection is likely to be fol 
lowed by some swelling of the tissues in the neighbourhood of the bladder 
neck the residual unne is often disappointingly high for some time after the 
operation This need not be taken as a sign that the resection has been a 
failure for I have known a patient to be incapable of passing urine for two 
weeks after a massive resection and then to make an excellent recovery 
Should however the result of the operation be found to be unsatisfactory 
cystoscopy vvitji probably a further removal of tissue w ill be necessary \\ hen 
the surgeon has to deal with a very large prostate or when hemorrhage 
during tiie operation has proved to very troublesome it is often preferable to 
complete the resection in two sessions After the patient lias left the hospital 
or the nursing home he should still be seen occasionally in case there has been 
any recurrence of infection 

The treatment of uremia is similar to that employ ed for uremia following 
an enucleation 

Mortality When resection was first introduced there were enthusiasts who 

claimed that it was devoid of risks This is a gross error for any surgical 
procedure must entail some nsk to an elderly patient whose health has pro 
viously suffered as the result of long standing obstruction associated m many 
cases with infection It is difficult to state in figures what risk is attached 
to the operation of rejection for the mortality rate of any individual surgeon 
32 
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„,U depend to a large extent on his willingness or unwillingness to operate 
on unpromising material It will also depend on the number of resections 
lie Ins carried out for there is no operation in the whole realm of surgery in 
which experience counts for so much as in the operation of resection hivery 
re ectiomst who looks back at his past records will see that there has been 
a cndual drop in his mortality rates Resection far from being a simple 
procedure is an operation which demands a high le\el of skill and discrim in a 
tion A. cut m a wrong position may ha\e serious consequences as was only 
too apparent when resection was carried out by operators who previously 
lnd had but little experience of cjstoscopic methods This led to a harvest 
of c i<!e of e\tra\ action of urine of serious haemorrhage of intractable sepsis 
and c\en of recto \esical fistula; Were the percentages published by expert 
encel pro tatectonnsts to be collated it would be found that their mortality 
rate was somewhere between 2 and 4 per cent 


SELECTION OF CASES 


'll e 1 o\ to success in transurethral resection lies in the careful selection 
of the cases w Inch are submitted to it There are those who beliex e that every 
ca«e of prostntic obstruction can be dealt with satisfactorily by means of 
resection but most surgeons agree that the transurethral approach is not a 
general substitute for prostatectomy but a method which is applicable to 
special cases and to special circumstances In general terms it may be stated 
that it is applicable to all those cases m which the amount of enlargement is 
small although the degree of obstruction may be considerable The operation 
is therefore suited to cases of fibrous prostate of middle lobe enlargement 
to lesser degrees of lateral lobe enlargement and to cases of carcinoma It is 
particular!) suited to all those conditions known to French urologists as 
prostatism© sans prostate and to American urologists as prostatic bar 
It is al o the operation of choice for the relief of obstruction caused by car 
cinoma of the prostate Formerly the only available method of dealing with 
such casts when a rising residual urine demanded that something should be 
done was the establishment of a permanent suprapubic drainage Trans 
urethral resection has provided a welcome alternative to what some patients 
find to be an intolerable condition An additional advantage is that resection 
allows of tissue being sent to the pathologist for a report whenever doubt 
exists ns to the true nature of the prostatic enlargement The objection that 
the use of dintlicrni) maj stimulate the rate of growth of the carcinoma is 
nurd) tin orctical and I have no evidence m my own practice of this having 
happened 


lie special circumstances in which resection may be resorted to are where 
lor one reason or another a prostatectomy is contraindicated either because 
ie general condition of the patient is too poor or else because he is suffering 
rnm a serious complication In these circumstances resection c\en although 
ir* a fimn M r,s ^ offers an excellent alternate c to catheter 

!. , , cs talilishmciit of a permanent suprapubic drain The possibility 

. * * *' , ’’ <C(luPn t growth of the prostate may lead to a recurrence of obstruc 

l»e Hiiriiwwll nC n S ’’ , V of another resection is not so serious a drawback as might 
rleetmT™ ° ‘‘TT^ 8 Cached to a skilfull) performed transurethral 
a m tic nt will 1 ,an V lose ft,5S0C,fttecl " lth a prostatectomy that 

thnnn.tu.lh iK-coLZ^n ' B °° <1 ‘° “ >CCOn ' 1 OI ’ cra " on 8110,11,1 

Complications— A certain amount of liTmorrlmgc and of sepsis aro ino\ itablo 
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after a perurethral Tesection and only if they become excessive need they be 
regarded as being complications Proi ided that the sealing off of bleeding 
points has been efficiently earned out reactionary hemorrhage need not be 
feared Should it occur and all effort to free the indwelling catheter from 
clots pro\e fruitless no hesitation need be felt in opening the bladder and 
inserting a temporary suprapubic tube The bleeding will stop when the 
bladder has been emptied of clot and retained unne and if the drainage tube 
be removed at the end of a few days the total length of the patient s period 
of convalescence w ill have been only slightly increased by his second operation 
As after prostatectomy secondary haemorrhage may occur at the end of the 
first u eeh I hai e nei er know n it to he so serious as to require special measures 
for combating it 

Sepsis is only likely to be severe if considerable trauma has been inflicted 
on the tissues or if the loop has opened up fascial planes The passage of too 
large an instrument along the urethra increases the probability of sepsis So 
also does excessive coagulation of the prostatie tissues Some urologists 
consider the amount of coagulation caused by the McCarthy electrotome to 
be such a serious objection that they have preferred other techniques such as 
the Thompson technique used at the Mayo Chrnc In this the cutting out of 
tissue is done by a cold knife and coagulation is confined to touching up 
bleeding points afterwards 

Stricture may follow trauma inflicted on the urethra during the pa°sage 
of the instrument In elderly patients w hose genitalia have involuted a forcible 
introduction of the electrotome must not be attempted 

Epididymitis is not a frequent or serious complication Undoubtedly the 
sequel which is most to be feared is extravasation This has already been 
discussed „ 

Kenneth M Walker 
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CHAPTER XLIV 


TRANSURETHRAL RESECTION OF THE PROSTATE BY 
THE METHODS IN USE AT THE MAYO CLINIC 

B EFORE describing punch prostatectomy in detail, certain general 
principles may profitably be discussed It is one of the variations of 
transurethral prostatectomy There is nothing essentially new in this 
approach to the prostate and the names of Mercier, Bottim, Treudenberg, 
Young and, in particular, Caulk immediateh suggest themselves Adoption 
of such an approach was until recent times, sev erely handicapped by imperfec- 
tions m the instruments available, but modem improv cinents m cy sto-urethro 
scopes and electro-surgical apparatus have changed a speculate e and hazardous 
method into one of precision and comparative safety Even at the present 
time however, such methods demand careful apprenticeship and painstaking 
attention to detail on the part of the surgeon undertaking them They' should 
not be attempted bv the occasional surgeon, whose efforts are only too likely 
to result in misfortune to the patient and discomfiture to the operator, at the 
same time bringing a valuable method of treatment into unjustifiable dis- 
repute Trained teamwork and vigilance in the post-operative treatment aie 
demanded, without which no amount of individual skill on the part of the 
operator will be of any avail Nevertheless there is no essential mystery in 
the procedure, which rests on sound surgical principles and which can be 
practiced by all prepared to study the technique thoroughly 

The employment of a knife or punch to cut the tissues is based on the view 
that it is better to cut the tissues with a knife than with an electrical cutting 
current \ sharp knife produces the minimum destruction and devitalization 
m tissue left behind after section, whereas electrical currents by' their heating 
effect are prone to produce these undesirable changes We should expect, 
therefore, that the incidence of post operative sepsis following punch resections 
would be less than after those performed with an electrotome, and this claim 
ean farrlv be made Kenneth Walker (1937) supports tins v lew 

One of the complications after prostatectomy by any method is urinary' 
incontinence and, m the mmds of many, transurethral prostatectomy is partic- 
ularly associated with this disaster, which is due to incompetence of or damage 
to the voluntary sphincter There is a fundamental difference in transurethral 
resection when earned out with a punch from the operation earned out with 
an electrotome In the first case the surgeon visualizes the verumontanum, 
and always cuts upwards from it towards the bladder, making the nsk of 
damage t° the external sphincter mimmal In the latter case the operator 
cuts from the bladder neck downwards towards the extenor, and has no very 
definite control of the distance of the section, which, if prolonged, is bound to 
damage the sphincter If incontinence occurs after punching, it is usually 
due to dilatation of the urethra and disappears quickly 

Another great difference between the two types of transurethral prosta 
tectomy denyes from the fact that the instruments were developed along 
quite different lines The punch was developed from the direct vision, lens 
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less cystoscopc giving no magnification and m the use of which vision is not 
serious! s impeded by hemorrhage It follows as a corollary that no surgeon 
cm nope to mister the punch until he n, accustomed to the use of the Braasch 
direct vision cystoscope It is aho obvious that as this method has been 
developed and perfected -it the Mavo Clime it is desirable for the intending 
resectionist to v isit tho Clinic to obtain instruction Resection was introduced 
there by Rumpus using the Braasch Rumpus punch which is simple to under 
stand and v erv suitable for resections requiring the remov al of a small amount 
of tissue Resection has been further dev eloped on a large scale by the brilliant 
work of Gershom Thompson and Ins assistants using his improved punch 
which enables more rapid resections to be carried out The writei is deeply 
indebted to Gershom Thompson for his great help and courtesy in demon 
stretmg Jn> methods 

In punch prostatectomy haemorrhage is controlled by fulguration of 
spurting points w itli a diathermy electrode transmitting a coagulating current 
which is used at intervals, during section of the prostate with the knife Iso 
attempt is made to stop all bleeding as this is unnecessary and heavy coagula 
tion cm onlv result in undue necrosis of tissue 

There is more pnmarv Immorrhage during a punch resection than during 
one performed with an electrotome and the bleeding should never be allowed 
to get out of control The incidence of secondary haemorrhage on the other 
hand is negligible — a more important point 

There has been much discussion as to the aim in transurethral resection 
Can the whole prostate be removed or not ? It may be stated at once that 
the whole prostate can be removed in the same sense as it is removed by 
suprapubic prostatectomy It may not often be necessary to do so but it 
can be done It is wrong to visualize the operation as channelling of the 
prostate The aim is to produce a wide open funnel at the bladder neck by 
the remoi al of the necessary tissue Some may be rather contemptuous of 
the resectiomst industriously removing the prostate in small fragments when 
a rapid sweep of the finger may produce an impressn e mass in a much shorter 
space of time A consideration of mortality figures supplies the answer 
Further m considering mortality figures it must be remembered that trails 
urethral prostatectomy can be performed on patients whose condition entirely 
precludes other forms of prostatectomy 


INDICATIONS 

Transurethral prostatectomy can be used to treat various pathological 
states of the gland and has estabbshed itself firmly as a means of treat 
ment particularly m cases where other operations are prone to he unsatis 
factory 

1 Benign enlargement — -The anatomical site of the enlargement will 
'ary possibly an enlargement of the middle lobe alone may be present 
or more diffuse lateral lobe or tnlobar enlargement It is easy to remove a 
solitary middle lobe but it is well to bear in mind that in the majority of cases 
there is lateral lobe enlargement also and unless this is dealt with only incom 
plete relief will be afforded The benign prostate is soft and composed of 
numerous adenomatous masses As a result remov al of only a portion of the 
lateral lobe causes the rest to collapse into the uTethra and to produce more 
obstruction than ever Therefore resection m lateral lobe enlargement must 
be thorough Hsmorrhave is as a rule free especially when concomitant 
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, novone nts of the method suggest that there is a risk 

?ro1™nVout re aTL<i?q^to removal >" early CMe3 of carclnoma P re ’ u ”* ed 

to be Sgn This appe™ rather 0 theoretical argument 

2 Carcinoma In cases where obstruction is present or threatened the 

2 , C ff™ T, nltcruafive to suprapubic cystostomy The argument that 
punch offers an al er 1 malignant tumour, with tho possible risk 

it is unsound to out la , lot bor ne out m practice Hiemorrliago is 

lgM C andTthe gland tf tough there ,s no tendency for the sales of the urethra 

to cavern causing further obstruction 

, wmstaMls. with bar formatlon—Enucleation of such prostates 

is imoossihle and the punch is an excellent instrument for the precise removal 
of sXltru”ioS Ae bladder neck As the condition is due to subacute 
inflammation this must be treated on the usual lines, otherwise recurrent 


obstruction may develop 

4 Post-prostatectomy obstructions at the bladder neck— Those may result 
whatever variation of prostatectomy has been performed proi loush and can 
he dealt with effloiently by the punch Such scars may be found to ho highly 
vascular 


THE THOMPSON PUNCH 

This was developed from the Bumpus puncli by Gersliom Thompson, and 
first reported by him m 1935 (Fig 275) It is essentially an endoscope, 



carrying a light m the beak which illuminates the bladder and urethra and 
makes it possible to visu a bze these structures directly through the straight part 
of the instrument The bladder is distended with fluid to render Msuahzation 
possible, and the fluid i0 prevented from escaping by a circular window at the 
outer end There is no lens system incorporated and therefore no magnification 
<s£ TW shnatJx has, i. fftnfts&ru’n. 'utA vs* ’A 'item Vrifc yfirit&ia vu 1 

and on the opposite surface to the beak Inside the sheath a tubular knife 
can he moved backwards and forwards, the effect being that the fenestrum 
zs closed when the knife is m the forward position and open when it is pulled 
back Any projecting tissue at the bladder neck or in the prostatic urethra 
will prolapse into and be gripped by the fenestrum On pushing the knife 
forward the tissue engaged will be cut off and w ashed into the bladder by the 
pressure of the irrigating fluid This fluid is controlled by an inlet tap at the 
outer end of the tubular knife Under the outer end of the sheath is situated 
an outlet tap of larger bore than the inlet and, if this is opened while the inlet 
tap is closed, the contents of the bladder together w ith any resected tissue will 
be expelled In the be^k surface of the sheath, which is ovoid on cross-section, 
there is contained a fine channel through which an electrode can be passed and 
projected into the field of vision when it is required to coagulate a bleeding 
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point The circular inspection window Ins a fine tap immediately below it 
winch when open allows a continuous flow of fluid behind the window thus 
checking anj tendency for the \iew to become obsemed The instrument w 
made m two sizes— 27 and 10 French 


Operation technique— Spmal anTsthe*n is the most suitable although m 
some cases pentothnl can be used The patient is transfened to a cvstoacopie 
operating table which permits of the thighs being abducted and flexed to 45 
degrees Tho buttocks reach the end of the table incorporated m wdnch is a 
tray to catch the irrigating fluid and come} it to the dram A large amount 
of sterile water at body temperature will be required and this can be stored in 
an irrigator tower or better in a constantly heated tank in an annexe to the 
theatre w hence it is com e} ed by piping to tile operating table It is important 
not to allow an undue head of pressure otherw ise dangerous OTer-distension 
of the bladder maj occur It is a com cnicnce if the various electrical leads 
required hang down from the roof of the theatre above the table "Means of 
darkening the theatre are also desirable 

The genitalia are washed down tlioroughlj with soap and water and 
finally with antiseptic lotion Sterile drapes are then applied covering the 
lower half of the patient the penis being drawn through a small hole in the 
centre The urethra is then dilated to 30 F It is important not to traumatize 
it in so doing nnd if necessary a meatotomj must be performed If the 
bulbous urethra is small no attempt must be made to overstretch it but a 
perineal section made and the punch introduced into the bladder by this route 
In moderate degrees of urethral stenosis the 27 F instrument can be used 
The Thompson resectoseope haying been introduced into the bladder the 
obturator is remo\ ed The irrigator pipe is attached to the inlet connection 
the light and diathermy leads connected up and a preliminary inspection of 
the bladder neck made The points to be noted are the length of the urethra 
as measured from the yerumontanum to the bladder neck and the type of 
obstruction present w hether due to a bar a purely middle lobe enlargement 
or lateral lobe enlargement When an inverted V on the anterior hp of the 
internal meatus is obsened denoting lateral lobe enlargement it is often 
helpful to introduce a retrograde lens cystoscope to assess the extent of the 
intravesical projection If trilobar enlargement is present the lateral lobes 
should be resected first starting above with the part projecting mto the bladder 
The first cuts should be made at one and eleven o clock as this causes the 
lobes to drop downwards making subsequent section of the posterior and 
inferior parts easier During section the inlet tap is open the pieces cut off 
bemv washed up mto the bladder When the bladder i» full the inlet tap is 
closed and the outlet opened allowing the bladder contents including any 
resected pieces to flow aw ay It is helpful to have a small wire basket resting 
on the tray under the outlet tap to collect any resected pieces from the out 
flowing fluid Haemorrhage should neyer be allowed to get out of control and 
bleeding points should be coagulated with the electrode before proceeding 
to further resection As removal of the lateral lobes progresses the cuts are 
made in the lower part of the lobe bulging mto the urethra but care is exercised 
always to visualize the verumontanum and never to cut below it During 
the latter stages of lateral lobe resection it may be helpful to hare an assistant 
introduce his finder into the rectum and push the remnants of the lobe inwards 
towards the fenestrura of the instrument When the lateral lobes have been 
remoyed adequately the middle lobe is dealt with on similar lines care being 
taken to identify the tngone and mteruretenc bar above as it is possible to 
damage this The resection is continued until the pearly transverse fibres ot 
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the prostatic capsule are clearly seen It is essential that the knife should be 
very sharp otherwise ribbons of prostate may remain attached at the upper 
end if the v esical mucosa has not been divided completely This leads to 
excessive haemorrhage and difficulty in extracting the pieces Any portion 
which hangs up in the base of the bladder can be picked out with crocodile 
forceps introduced down the lumen of the punch At the conclusion of the 
operation or at any time that the operative field becomes obscured by clots 
the bladder can be cleared by suction w ith an e\ acuating syringe temporarily 
attached to the end of the punch for the purpose No attempt is made to 
render the bladder efflux absolutely colourless at the end as this would entail 
excessive coagulation A pinkish colour is satisfactory and need not give rise 
to any anxiety A 22 F whistle tip rubber catheter is taped into the urethra 
or alternatively a Foley self retaining catheter inserted No operation should 
last over one hour and preferably not more than forty five minutes If neces 
sary a further resection can bo performed later 

After-treatment — Scrupulous aseptic treatment is essential The indwelling 
catheter is connected by rubber tubing to a glass container attached to the 
side rail of the bed The whole of this is sterilized and all replacements are 
made with sterile tubing and bottles the attendant scrubbing up to effect any 
adjustments It is essential that the catheter should be kept clear of clots and 
it should be irrigated with warm boracic lotion at half hourly intervals until 
all active bleeding has ceased Clot retention in the bladder is a most serious 
complication and if not dealt with promptly may lead to the death of the 
patient Prevention is better than cure and regular irrigation is the safe 
guard If in spite of this the catheter becomes blocked it must be changed 
promptly first introducing an evacuator to remove all old clot from the bladder 
and enable it to contract This is usually adequate as active bleeding has 
ceased The patient is allowed up after forty eight hours and the catheter 
is removed on the fourth day Eight hours later the residual urine is estimated 
and if this is appreciable or there is any difficulty in voiding a catheter is 
reintroduced for a few days If after this the patient still cannot void com 
pletely further resection of tissue must be carried out This is usually easier 
than on the first occasion and as only slight coagulation of tissue has been 
produced there is no difficulty in recognizing important landmarks A urinary 
antiseptic preferably sulphonamule is administered m the post operative 
period 


PROGRESS AND STATISTICS OF TRANSURETHRAL RESECTION 
AT THE MAYO CLINIC 

This work may be said to have commenced when Braasch introduced his 
median bar ejcisor in 1918 This »» „ modified dlr60t vlslon oy8toscop! , 
Y h f an ?™PP ed b y '»<* of any mean, of controlling bleedmg 
farton rLnlta iv«h r o r T e,S “I Bum P' ls 0»2G) living b»d some unsatis 
ct«tn?ram 'ti, th E , mst T Iment devised his punch from a Braasch 
a full aocounFof h,s 61 J” ad ™ ed ,‘ostudy a paper by him (1932) uhich gives 
on bv him in the vU* ioos ”^ 4 If ' dmu I u0 and results in 250 cases operated 
Chmc in rni 4 lIT “.!i V . Wlth a “ortolity of 2 i per cent At the Mayo 
upon by the transurethral P ^ 11 * 9 .^ 11 prostatic hypertrophy were operated 
SeTnX taZSn’E (™3) recorded 205 patients 
statics subjected to surgery 17 5 representing 85 per cent of the pro 
preliminarv sunranubio 7 5 P er cent of these were deemed to need 

preliminary suprapubic cystostomy for sepsis or poor renal function He used 
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tho Bumpus instrument theie mis no death in the senes and 00 per cent were 
deiU mth by one re cotton Thompson (1933) reported that the percental 
of prostates treated by the transurethral route hid risen to 98 per cent 
1 bomp^on (1934) discussed the prevention of complications Following Cabot 
and Meland (1912) he opposed any preliminary catheter drainage when renal 
function is adequate ns the risk of infection is introduced and in cases aheadv 
infected there is a risk of cross infection In a group of 721 patients in 1932 
ami 1933 r >3 3 per cent were operated on -without preliminary preparation 
other than routine in\ cstigution 12 2 per cent mth adv meed icnal dama 0 e 
were subjected to suprapubic cystostomy and the remaining 34 o per cent 
w ere drained by catlieter for from tlireo to sev en day s In a group of 200 cases 
druticd by catheter with strict aseptic precautions 94 became infected wit l 
organisms He expressed the v lew that it is possible to decompress the chronic 
alb distended bladder safely in hours rather than days Cystoscopy should 
he postponed until the actual time of resection and should include the u^e of 
the retrograde lens Preliminary m\ estigation involved renal efficiency tes s 
and \ ray lm estigation often including intravenous pyelography The vast 
defcrentia were tied in all men over 70 Operation should never be prolonged 
over ninety minutes but if necessary a further resection carried out later 
This was found necessary in 13 6 per cent Excessive coagulation and heating 
of the bladder irrigating medium vv ere carefully av oided J he urethral catheter 
was removed m from forty eight to seventy two hours Six hours after its 
removal residual urine was estimated If below 6 oz the patient was left 
for twenty four hours and then cathetcnzed again If over 6 oz a catheter 
was passed six hours later and if residual urine was again found a catheter 
w as tied in for from tv\ o to three days If on remov al of the original catheter 
there was complete inability to void the catheter was re inserted If two to 
three davs later voiding was still impossible further resection was carried out 
If there was no residual urine after the original resection forced fluids and 
antiseptics were given If a small amount of residual urine was found daily 
bladder washes were given until it disappeared Clot retention developing 
after rejection was dealt with by passing an evacuator and sucking out the 
clots In the 72 1 patients there w as a mortality of 0 7 per cent and m a further 
451 cases no mortality 

Thompson (193a) discussing the same series of 721 patients gave further 
details Procaine spinal anaesthesia was given using 50 to 100 mg of the 
drug The pathological condition of the prostate was contracture of the 
vesical neck 9 per cent middle lobe hypertrophy 25 per cent lateral lobe 
enlargement 23 per cent tnlobar enlargement 30 per cent and carcinoma 
13 per cent The amount of tissue resected was under 5 gin in 26 per cent 
5 to 10 gm in 28 7 per cent 10 to 25 gm in 35 5 per cent and more than 
2ogm m 9 8 per cent In one case 116 gm were resected The stay m hospital 
was under fourteen days in 81 per cent 

Thompson recorded a recurrence rate of 2 7 per cent over a ten year 
period which compares favourably with the results of other operations for 
prostatic hyq ertrophy Discussing this point again (1935) he stated that 
1 C94 resections were performed at the Mayo Clinic between 1st January 1913 
and 1st January 193o Forty nine patients returned with evidence of recurrent 
obstruction In 16 the condition was malignant and in 33 benign Of the 
latter 10 were due to chrome prostatitis with bar formation~a type prone to 
re contracture The remaining 23 had definite hypertrophy at the original 
operation and subsequently developed regrovvth of prostatic tissue although 
C said they had never been rebeved completely by tbe operation Primary 
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operation should be thorough and if a good functional result be not obtained 
immediately further resection should be earned out at once 

Thompson and Emmett (1935) discussed resection for carcinoma at the 
Mayo Clime In a series of 107 cases the mortality was under 1 per cent 
They suggested that radiotherapy should be combined with resection winch 
they regard as superior to any other form of treatment 

Thompson and Buchtel (1936) discussed resection for the large prostate 
taking a group of 200 cases m which more than 25 gm were removed In this 
article Thompson described Ins improved punch which enables more rapid 
manipulation and is therefore indicated particularly w here extensive resection 
is necessary He stressed the importance of correcting an inverted V deformity 
anteriorly and commencing the resection -well forward on the lateral lobes 
Major haemorrhage should be controlled at once In 43 5 per cent operation 
was performed in se\cral stages Five cases had to be returned to the theatre 
for diathermy to a post operative bleeding point Seventy per cent had 
acute retention on admission 44 per cent were over 70 and the mortality was 
1 5 per cent 

Thompson (1937) discussed occasional unusual enlargement of the lateral 
lobes with intravesical projection and emphasized the necessity for the use 
of the retrograde cystoscope in preliminary investigation 

Thompson (1939) discussed resection at the Clinic in 1937 38 — 1 697 
patients w ere operated upon 86 required two resections and 4 three resections 
Preliminary cystostomy was only necessary in 5 cases and he expressed the 
view that cases of se\ ere renal damage do better w ith an mdw elling catheter 
and resection The mortality was 1 6 per cent 

Thompson (1940) gave details of resections earned out at the Clinic m 
1939 One thousand cases were operated upon necessitating 1 040 resections 
Forty five patients were over 80 years of age and 3 over 90 Eighty seven 
per cent were suffering from benign enlargement Twenty eight per cent 
had a blood pressure of over ICO mm The average amount resected was 
34 gm The largest amount in one resection was 139 gm and in two resections 
184 gm Sixty five per cent were retained m hospital for less than seven days 
The mortality rate was 0 9 per cent 


MAYO CLINIC METHODS IN THIS COUNTRY 

Ward]!! (1041) using the technique at Newcastle has described 230 cases 
rp 1 nnrtTn S l n enC0Ura ^ m ^f re8U ^ tS & recen t personal communication he 
S \w g cf u nCS of ave r ag <r “go Of 75 years with a. mortality of 7 per 
nrcLleclZw , a d ,l rcllcts We unsuitable for any other form of 

Zramih c cLt * w ° ttld T otherwise have been condemned to permanent 
^i h ° 8 ° f ‘hese patients 

Mayo Clime * than the aTera g e run of patients encountered at the 

ment^amfhas ance'us'rl J? 3G ^, descrlb ed 50 cases using the Bumpus instru 
(1930) in some 300 cases 4 h<! Thol '' pst ’ n instrument or a modification of it 

cenfumng the' Thomson technTquo^ 621 "‘ th “ mortall ty of 3 7 per 
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CHAPTER XLV 

FIBROUS PROSTATE AND DYSECTASIA 

I T has Ion" been known that there are cases in which the symptoms of 
prostatic obstruction are present and yet no enlargement of the prostate 
can be found So long ago as 1834 Guthrie described this condition in 
an article entitled, ‘ On the Bar at the Neck of the Bladder ” In spite of the 
amount of literature that has appeared on this subject much confusion still 
exists, mainly on account of the fact that many different pathological con- 
ditions have been included under this headmg, and also that many different 
names have been given to it In the French urological school it has been 
described as “ prostatisme sans prostate,’ and in the American as “ prostatic 
bar ’ In English literature the condition appears under the various headings 
of ‘ sclerosis of the bladder neck/ “ fibrous prostate,' and sometimes “ pro- 
static atrophy ” 

The essential feature is the failure of the bladder neck to open, and for 
this reason Legueu (1931) has applied to this disability the term “ dysectasia,” 
from two Greek words meaning “ difficult extension ” This term, which has 
not yet been generally accepted, is a useful one since it distinguishes difficulties 
of micturition resulting from inability of the bladder neck to open from difficul 
tics of micturition due cither to obstruction or to weakness of the detrusor 
muscle In order to understand the condition of dysectasia it will be helpful 
to refer first to the mechanism of normal micturition 

The physiology of micturition — Experiments on animals and clinical 
observation on human beings show that the opening of the bladder neck 
during micturition is an active process 
and not merely a passive dilatation 
brought about by the pressure of urine 
It is also a very complicated process, 
consisting of a series of muscular reflexes 
initiated by the rise of intravesical 
iiu -iw pressure Careful study shows that when 

Diagram to show the action of tho trigonal the bladder neck opens the dorsal rim 
nuncio in micturition By contracting it of the urethro vesical orifice undergoes an 
of , lhe eccentric displacement, which is accom- 

uplunctcr and brmg3 the plane of the t. i. i -i . r ,, 

tngono more into hne with that of the P an| ea by a backward movement of the 
"ret! ra trigone As a result of these tw o simul- 

. . ,, „ taneous movements the angle formed by 

the meeting of the plane of the trigone with that of the floor of the urethra 
” “tightened out r,g 270) Tins being so, the tngono slopes graduall} 
into the urethra and this with the relaxation of the bladder sphincter, allows 
the contents of the bladder to escape Any alteration m the texturo of the 
posterior segment of the bladder neck will interfere with its ability to open, 
obstriichon^ 1106 8ame 8 y m P t °ras as those w Inch arc caused by prostatic 

„ i Pa «l! 0l0 fuir^m On8St th f con(1,tlons ’which may give rise to dysectasia 
and cause difficulty m micturition are adenoma of the submucous glands in 
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on of the bladder neck carcinoma oad these con 

neck He lma >>^“ “„£ SSntal stenosis of tto Bl— B > ases the 
better known cond turn ot eon ?rf ^ t<> be eon^emtal ^ o£ j he 

,s far more neck is the result of locall ^ d d ” others it is due 

thickening of the bladder b Cesare ^lesio ^ n Americans 

infiltrating ™ iWent types “ £ '^^bernamei bare 

to sclerosis It « t to theset of sbrou s bar Var »ns ^ mt ernal 

apply the terms of g anaui thickemng of the J<>«“ , ,f ie pros tate and 

beenapplirit°thiafibrous^ OTn(!cl Ecle rosmg strop! T « * J theH adder 
meatus sclerosis of th« » aml fibrom ; P ro3 “‘ e ^ replaced by dense 
bladder (\ oelcl er and I\ ossm ^ mo8c)(! 4bres have bee V* ato mto tbe 

proe‘efs e i.a?exte S nded the t^ofdJs«‘“'» &■»“ 
statitis Tbe study of tlw "" tbo l og ,S changes 5 " £1 ’ e £ from sclerosis of the 

«gSSsssiS» a6i Sr. 

a Ss3KiSSi'ai2r ¥S' i s*'s 

those noted in cases a deterioration i >^_ h wVl1ch are due to Pf®*^ 


onio unnibijr ■***“- r which tne - n m icturiuun 

s^ms^Sfssssi ^Ss 
2lsi2sSiS5S^== 


quency 
symptoms -i 

enlargement 


Differential diagnosis , men t rests chiefly encountered 


mteruretenc bar toscope and msp 0 ’ n d tber e will b 0 “ t0 uie tliro 

On withdraw ing the y discovered A jf s0 me form ot > hou td now 
projection of the pr ^ the internal me ^ t)us 1S preferaBe— a gradual 

wullbefoundtoea otona floOT trigone and « corrcs ponding to 

The observer looks ao ste eply if* int ernal meatus coir l ^ 

- — 

,s narrow and m some 
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of great importance, palpation of the tissues iround the bladder neck If the 
finger be pushed into the intern'd m talus a haid ridge \ull be felt stretched 
across its posterior margin It mil be found ilso that the meatus cannot as 
m a health} bladder, bo dilated Tlurt are two possible methods of pro 
cod urc — (1) the removal of a cuneiform se tion oi the thickened posterior lip 
and (2) a complete excision of the neck L lie lust of these two operations has 
been described b} Rubritus Gauthier and Miner The thickened posterior 
lip is picked up with toothed forceps and v wedge cut out of it with scissors 
or scalpel My own \iew is that the in lsion should extend to the depth of 
the muscular la}er, for exert if the sphmetu be <1 un i 0 ed control will ho taken 
oxer In the external sphincter M\ duet criticism ol the cuneiform operation 
is that it can aclucx e no more than w hat can be c h i led out w ith less disturbance 
of the patient b} transurethral methods If thtrxioic I find it necessary to 
open the bladder, I prefer to carry out the moie niml excision adx ocated 
bj Marion (1027) The technique of Marion b operation is as follows When 
the bladder has been exposed an nnmihi incision is made at about a centi 
metre s distance from the internal meatus This is deepened until a cylinder 
of tissue about 11 cm m depth has been excised The dissection is carried 
out with pointed ’scissors, a catheter being left in the urethra so as to act as 
a guide Alesio and Pmm (1031) lia\c described a connective tissue plane 
which leads down to the \crumontanum, and haxe laid stress on working 
along tins layer Personally I ha\c never been able to identify this in the 
sclerosed cases in which the operation is usually required and doubt whether 
it provides a useful landmark during dissection The aim of the operator is 
to return e all sclerosed tissue, and if an indurated area be found outside the 
tissue w Inch has been removed it should be exceed separately At the end 
of the excision a smooth roomy cavity is left in which bleeding points may 
ha\ e to bo tied off Drainage is provided for by means of an indwelling urethral 
catheter in addition to a small suprapubic tube Since the danger of post 
operatise obstruction is greater than after a prostatectomy, metal bougies 
must be passed during convalescence and at incrcasmg internals afterwards 

Kfwi/th M Walker 
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Xussio C find Pisan i b (1031) ho malattio del cotlo della veucica Torino 
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be easily accomplished bj suprapubic w atertight stab puncture using a Slalecot 
tube after exposing the bladder (Fig 277) To facilitate the second stage of 
the prostatectomy only a small skin incision 2 to 2 1 inches should be made 
at the first and the bladder behind the tube should be fixed to the sheaths 
of the recti after displacing the peritoneum upwards 

The prevesical space should always be drained when opened The benefits 
of suprapubic drainage as a preliminary to prostatectomy are often equally 
striking both with regard to general health and in the local condition 
The patient undoubtedly acquires an immunity from infection as a result 
of this drainage Care must bo taken m individual cases that the full benefit 
of the drainage has been obtained before proceeding to the second stage 
For cases requiring prolonged drainage the apparatus shown m Fig 187 gives 
excellent results Good supervision is of course essential In any large senes 
of cases of prostatic obstruction where cystostomy is performed there must 



Fig °77 

nsbury V\ h te trocar and MaKcot tube for aup apub c stab 
punct re of bladder S zes "G to *S Bfaiecot tubes should be used 


inevitably be •tome who for various reasons do not proceed to the second stage 
of prostatectomy It is wrong to assume because of this that all have been 
rejected as unfit for operation for example in my recent series of 120 consecu 
tive cases of simple enlargement whose bladders I opened 18 did not proceed 
to the second stage the reasons for this w ere various and may be stated as 
follows — 


Unsuitable for health reasons for further operation 3 

Refused to undergo further operation (aged 83 85 91) 3 

Disappeared 3 

Aw aitmg second stage 7 

Total 18 


Open prostatectomy — All operations of prostatectomy should be completed 
as open procedures so that bleeding points maj be seen and dealt with and 
tags and superfluous tissue removed as required Thoroughness in these 
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measures is essential alien complete closure of the bladder (or of the prostatic 
capsule in retropubic prostatectomy) is contemplated By following the 
correct technique in excising the suprapubic fistula it is generally quite a 
simple matter to expose to new the prostatic cavity in the second stage ot 

’"’prostatectomy with closure of the bladder— In recent years two widely 
different techniques ha\e embraced this objective First the operation ot 
Hams of Svdney and more recently that of Wilson Hey of Manchester 
The Hams operation includes a free use of the indwelling catheter both 
pre operate ely and post operatively and compared vv ith any other form of 
prostatectomy constricts the communication between the bladder and the 
prostatic bed It is of course possible to carry out the operation as a two 
stage procedure 

The use of the boomerang needle which may easily pass outside the bounds 
of the prostatic capsule creates special hazards in the risks of infection 
In this country most surgeons who continue to practise this operation have 
modified the technique according to indiv idual fancy 

U ilson Hey on the other hand emphasizes fcu o principles w hich are opposed 
to tho«o advocated by Hams namely he avoids both pre operative and 
post operativ e urethral instrumentations as much as possible and he enlarges 
the communication between the bladder and the prostatic cavity An 
evccllent view of the latter is thus obtained His technique by diathermy 
for removing the prostatic margins and stopping haemorrhage is quick and 
effective The subsequent complete closure of the bladder leading to a speedy 
conv alcscence is the final proof of the thoroughness of these measures 

Hey has advanced prostatectomy very considerably not only by showing 
that in the proper circumstances the bladder can be closed with safety but 
by putting forward abundant evidence of the evils of urethral instrumentation 
in connection with this operation He believes that the damage ls'clone by 
the infection which results to the bladder others believe it arises from the 
deep seated spread of infection from the walls of the posterior urethra and'" 
from the prostate This difference m view is somew hat academic and can be 
usefully disregarded in the general acknowledgment of the broad measures 
which should be taken to forestall bad results It is certainly striking to see 
the wav in which some poor risk cases can be shepherded safely through this 
procedure Beginners with his method will doubtless feel most comfort by 
starting off with their better risk cases They will be wise to make themselves 
thoroughly conversant with the technique of hsemostasis and cutting by 
diatlierniv and with the risks to the rectum of these procedures before the 
routine is followed of completely closing the bladder 

The retropubic (prevesical) operation — Although the prev esical route is not 
new vet it has not been used much in the past In the hands of Millin who em 
plov s it t xtensiv cly it has been successful and has attracted widespread interest 
I he chief mlv antage of this approach would seem to be the direct access 
to the prostatic cavity winch enables the surgeon to deal effectively with all 
J T*,’ ?, n<1 to ? t,cnd to ,llc t0llct generallj of the prostatic bed 

li e t It !„ ■ ' 10 need *° R "edge from the posterior margin of 

the prostatic cant} i, common to all forms of prostatectomj done abov e the 
pubis v here a trigonal suture is not inserted In order to safeguard the ureters 

m , mre H an , Vv , ;r , 'i n ’* ■"> ‘>- "reteL orifices 

. , r ^ hazard in the retropubic approach offered bv the 

unce rtainty of seeing these structure. The d.fflcultj of removing a fibrous 
prostate bv tins route mil, the unhhel.hood of gettmg a hne of deavage a 
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potential cause of pel\ ic cellulitis and of suprapubic fistula By an intrav esical 
removal particularly that of Wilson Hey where the diathermy needle for 
cutting is used remo\al can be effected less hazardously Millm of course 
recommends transurethral resection in this type of case He speaks highly 
of this approach for two stage prostatectomy Osteitis pubis and pelvic 
cellulitis are two complications which have been heard of frequently in 
connection with this method 

The proper place of the operation will in due course be established when 
more is known of the mortality rate the after results and how to select the 
cases for the procedure 

It is obvious from the difficulties which have beset man} who have ventured 
into this field that they should go to special pains to make themselves con 
versant with the operative technique and the after treatment if they are to 
expect good results 

The short convalescence — The three last mentioned procedures namely 
the Hams the Hey and the Milhn offer the attractive prospect of the short 
com alescence The advantage of getting the patient out of bed sitting in a 
chair within a day or so of the operation cannot be denied As for sending him 
home within ten or fourteen days of the prostatectomy certainly where 
urethral instrumentation has been freely used particularly in the pre operative 
periods the third week of convalescence should not be regarded as the time 
w lien the danger of incidents lias passed 

Because of the rejection of urethral instrumentation in the Hey technique 
this operation probablj offers the best prospects for a smooth convalescence 
No doubt time will throw more light on these matters 

The cases that go smoothly by these methods are quite dramatically success 
ful but it must be realized that success depends upon the skill and care with 
which the surgeon undertakes the whole technique It must particularly be 
borne in mind that because he is denied the safeguard of suprapubic bladder 
drainage special difficulties lie ahead of him if he has to deal with complies 
tions due to haemorrhage or infection 

The short convalescence is a lure which must be weighed soberlv against 
operative risks The results obtained by two different surgeons using dis 
similar methods and followed by suprapubic drainage (see below Suprapubic 
Operation with Bladder Drainage) makeifcclearthatnoadvantageis to beevpected 
in the mortality rate in comparing closed with open methods ofprostntectomv 

The suprapubic operation with bladder drainage — It is only the surgeon 
who understands and has mastered all the difficulties of the technique of 
prostatectomy which relies entirely for post operative bladder drainage upon 
a urethral catheter who can hope for success from any such method To 
follow faulty manipulations by complete closure is indeed to court disaster 
Because of these considerations there will alw ays be many surgeons — perhaps 
a large majority— who will be wise to supplement prostatectomy with supra 
pubic drainage 

It is apt to be forgotten that in suprapubic prostatectomy followed by 
suprapubic drainage there is plenty of scope for sound and successful surgery 
It is indeed only the prospect of a shorter convalescence which justifies the 
new procedures The extra safety in prostatectomy conferred by preliminary 
bladder drainage m certain cases has already been made clear for m this 
vv ay a bad risk is often turned into a good one for the subsequent prostatectomv 
On the other hand the surgeon must show sound judgment in recognizing the 
cases which the lapse of time will not render fit enough for the second stage 
operation 



518 


textbook of o e n i t o - u k I n a k y surgery 

I find that with cases which ha\e been carefully selected for the one stage 
nrocedure and with which pre operative urethral instrumentation— -with the 
exception of cytoscopy immediately preceding prostatectomy has been 
avoided the mortality risks can be reduced to a negligible rate There is 
really no excuse for doing a poor risk case in one stage It is the duty ot 
e\er\ prostatectomist to make a low mortality rate his first consideration 
This objective is easy to accomplish for the one stage cases because the 
safeguard of the two stage procedure should never be withheld from the risky 
or bad cases , a , 

M\ last senes of 102 prostatectomy cases for simple enlargement reflects 
this point of view for there were 42 cases of one stage prostatectomy with- 
out a death and 60 two stages with one death giving a total mortality of 
0 9 per cent 

During this period there were 18 additional cystostomies with two deaths , 
but with the prospects of prostatectomy for many of these Thus there were 
120 cases of prostatic enlargement submitted to operation with three deaths 
(2 *5 per cent ) 

Irwin has given somewhat similar figures {three deaths in 123 cases) using 
the two stage and Freyer method for most of them his mortality rate indicates 
how sound his measures for haemorrhage control must be for the blind 
operation 

The procedure common to all my 102 prostatectomy cases for dealing with 
the hemorrhage was to pack the prostatic cavity with Pauls tubing after 
attending individually to bleeding points and the removal of tags under direct 
v lsion more recently these steps have been much facilitated by wide removal 
of the prostatic margins with the diathermy needle 

Tive per cent undoubtedly allows a generous margin m the mortality rate 
for prostatectomy and any method which yields a greater rate than this, 
requires to be drastically revised The selection of cases for one stage pro 
statectoniy is undoubtedly a process which will vary with individual surgeons , 
I eliminate cases with the following conditions as being unsuitable for one stage 
prostatectomy — 

Marked chronic retention gross urinary infection vesical diverticulum 
with urinary infection acute retention with infected urine severe 
hrcmaturia or clot retention chronic hscmaturia striking clinical 
evidence of prostatic infection certain degrees of anaimia poor 
general condition renal or cardiovascular disease hyperpiesis 
glycosuria 

A word may usefully be said about the management of drainage tubes in 
a case of suprapubic prostatectomy with bladder drainage 

r reyer drained his bladders into suprapubic dressings If this method is 
tallowed the dressing must be changed sufficiently frequently to prevent the 
urine from running back into the loins and on to the buttocks and sacral 
region otherwise bedsores will quickly supervene This makes the daily 
Irving s box a ^ 0r,ous ant * ex P ensne item It is better to use an 

ad . cl l uato ladder drainage is one of the importnnt causes of 
mfectn e compl'catmns this applies to operations on the bladder in a general 
follows — I10 ^ t0 1,0 observed in providing suprapubic drainage are as 

1 0l '!fule 'rnlX^t 'F haS P™ brought under complete control should a 
vv.de calibre tube not be employed at the end of the operation 
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The perurethral resection procedures— Every urologist should strive to be 
expert m one of these methods The tendency is for surgeons to be well 
practised m either prostatectomy or resection to the neglect of the other 
Pesectiomsts are often averse to opening the bladder yet this is an excellent 
safeguard when hemorrhage is troublesome Gaining experience m resection 
is an uphill road for the young urologist particularly so because he depends 
so much post operativelj on urethral drainage An essential need for success 
is a well trained team both in the theatre and afterwards in the ward This 
work should therefore be carried on only in a department where all the 
necessary facilities exist Doing isolated cases in scattered nursing homes is 
not lihclv to give good results 

The Mavo Clinic cold punch method has the advantage that because the 
cutting is done towards the bladder there seem good facilities for dealing with 
tags whereas cutting m the opposite direction with the electrotome makes 
it difficult to deal with these The latter are a fruitful cause of secondary 
hemorrhage 

Resection with the McCarthy electrotome has certainly reached a higher 
place than it formerly held since the recent improvement in the method of 
irrigation has been added to the instrument (Fig 272) 

B\ those who consider it necessary to do a perurethral resection for fibrous 
bladder neck obstruction it should be recalled that an entirely satisfactory 
suprapubic resection can be done for this condition with the diathermy knife 
Urethral stricture should be carefully investigated at intervals post operatively 

The following fundamental disadvantages exist in the use of perurethral 
resection for the relief of prostatic obstruction — 

1 In cases with large amounts of residual urine it is impossible to know 

ab imho how manv resections will be required to enable the patient 
to empty his bladder completely 

2 \\ hen the bladder cannot be completely emptied subsequently to 

operation a persisting chronic infection of the urine is not uncommon 

7 In a certain number of cases obstruction recurs later from continued 
adenomatous changes in the remainder of the gland 

It I<5 true that one meets with an occasional case of continued infection 
following prostatectomy because of a loss of tone to the bladder muscle from 
prolonged chronic retention which results from persisting residual urine 
such a state of affairs offers a bad prognosis Other cases are due to div erticula 
which should have been dealt with or to post umMt&tootMns obstruction 
w Inch can alw aj s be prev ented 

Post-operative prognosis The prognosis following recovery from removal 
ol prostatic obstruction depends broadly on three factors 

1 Tile presence or absence of intercurrcnt disease before operation was 
undertaken 

Operati\|C andjiost operative safeguards against post operative urinary 
1 Operative and postoperative safeguards against post prostatectomy 


( i,J a"e tllC TiI i aL the ‘important are cardiovascular and renal 
™ V T 0 '* 1 of vcs,ca l diverticula and the prevention of 
of tissue from^h* f ,!n tn f Ctl0n In the tll,rd remm al of an adequate amount 
U.e . n LrTnW.f' ' f T ratlon enucleation of the prostate and 

the proper application of post operative urethral instrumentation 



CHAPTER XLVII 

CANCER OF THE PROSTATE 

C ANCER of the prostate is usually a disease of hormone imbalance a 
product of androgen excess and is therefore probably duo to a 
d\ sfunction of the anterior pituitary sometimes it may be the result ot 
an abnormal or modified androgen It is the first cancer know n to be produced 
by a hormone and the first to be arrested by its opposite hormone oestrogen 
One hundred and sixty 3 ears ago John Hunter found that castration caused 
atrophy of the prostate and in the last decade of the last century castration 
in man was a treatment for prostatic growth and in woman for cancer of the 
breast The speculations of our forbears have come to fruition and opened a 
new vista 

Cancer of the prostate is assuming greater importance now that the a\ erage 
age of men is rapidly increasing and because of our discovery of its great 
frequency It is the commonest cancer of the genito urinary tract and the 
commonest cancer in the body after 60 years of age If a large number of 
sections are taken of every prostate removed it is probable that the average 
pathologist would declare 17 per cent of them to be malignant 

The advances both technical and biochemical during the last five years 
have produced so many different opinions that the present article must be 
considered only as an average review which is liable to change 


PATHOGENESIS 

j About 85 per cent of prostatic cancers are adenocarcmomatous 10 per 
cent undifferentiated and 5 per cent squamous A mixture of these is 
common and pathologists differ as to the grouping 

The adenocarcmomatous cell arranged in tubules resembles so closely the 
normal glandular cell that it is often missed and one pathologist will call 
the condition malignant and another benign A clinician may be certain of 
mtidgMOAty rnrii -paftidrugisfc may deny it The pathologist misses about 
3a per cent of all cases which ultimately turn out to be malignant Hence 
great confusion arises But for purposes of treatment if anybody considers 
the condition to be malignant full anti malignant measures should be taken 
s would be expected the adenocarcinoma reacts best to hormone treat 
men and the squamous worst Undifferentiated cancer without any tubular 
s rue ure at all is unaffected by stilbcestrol although large quantities of acid 
p losp 1 a ase may be poured out into the blood The cancer is often multi 
centric and may be missed unless many serial sections are made 

^ e gms m the posterior and upper portion the right side being 
f +i lp °efV han + ^ e ^ bls indicates a routine rectal examination 
it S l S e i, raatlC examination of all men of over middle age The 
middle lobe nev er show s primary malignancy 

1 rn'cl / 7 lim,ted b y tbe fascia of Denonvilhers the anterior 

!aycr of w hich should be removed in all cases of suspected malignancy The 
spread is upwards towards the base and seminal vesicles The urethra is far 
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w,n frtoth ntU ttnnded than tin bladder amt the rectum rnroh but men 
i h tin thrnl nn » i* imnded htc ‘sprind t«kts ,,hee b\ the Mood stream In 
(hr normal hmnhaltrs and f»\ the jinm-urnt hmphntifs to the sacrum | 0 «er 
t trtrbr. ami p It k> tom * I he ft mom ribs and mn skull and tibia mm 
Miow nromlWM Thw bone mcln-tas, s nn comnumh osteoblastic R , U nc 
rt*e to mert xsed d« n«tu but sometimes osteo{>oro*iH m v\ m cur simultaneously 
^ynm\ nm orrur to the f< mom! ingumd and ttert mediastinal and supra 
clavicular glands ‘ 

t’rtHei r of the imistak not infrupuntlv produces obstruction of one or 
l*otl» nrtlir* in Addition to obstruction of the urethra 


BIOCHEMISTRY 

The (.Utmins ill irns tdimwd that tlu prostate nn essential producer of 
the Minme phosphatase mn\ produce nn exto** of the acid phosphatase 
when nvtlutnmi occur* and when hone is invaded the output into the blood 
strum turn I>o tn nietidotw even tip to HHltt units per loo cc Am thing 
undt r 1 units is noruml h* tween 3 and in xuggrslit i and ot er If) units cancer 
is almost rsrtnln but tnnrtr tail he widespread without an> appreciable 
n*e Testostr rone ele\ alls it nldho *trol nm depress it The level of the 
m mm and pli<»sphntn*< is nuttier nn mdu it ton of the cistrogcn dosa n ( nor 
n n hible indtx of met a-tatii enrrmo^c me nctivitv Hreast enuetr with hone 
imtjistaces advanced Pigrte di«Mse nnd htper parnthvrnidisni u»th bono 
unolv uncut van also nun tse it I’a^ct s dtseiM normnilv shows nn elevation 
of alkaline pho«phitiw onh alkaline phosphatase is caused b\ Ikjiio 
de*!rttctu n lli« idaliting int thuds of t.omori to indicate acid phosphatase nro 
si <met lutes of uilm 


THE HORMONES 


(barbs Ilu^m* and othirs nhnwed that androgen causes metaplasia of 
the prostatic epithelium *timu|itcx cams r growth and increases the &orum 
and phosphat«*e and eoimmeh castration in particular nnd synthetic 
ustnuuis to a less* r extent diminish tanccr growth nnd the ponitn acid 
phosphatnM esnetialK when Ikiih mi t Mnses an present Irradiation rarely 
diminishes tin blood and phosphatase \ftor instrntum androgen from tho 
adrenal* nnd iltwlure mav still stumihte tin cineer cells to activity 
Adn mlectomv ha- not \ roud of vnlm nor has irrulution of the adrenals 
• r pituitnn Perhaps orrlmlectoim and itstrogen thtnpv may stimulate the 
ndrvimN and othir ntidrogi n produemp organs to mma«c their output The 
»n1n tVnnVs \VrtV tins m wxyKvvvtwvw «f tlw. dewrwn?; <ct«iU«riU of tlw, 
cancer to ►tdba strol and then fore suggests that minimum doses just sufficient 
to control si^ns and nvmptmns should lie tiscil (Kstrogcn is no substitute for 
ra»tritmn it nmply runfoms it 

Undoubted)* lesions n-s mblmg the glnml cell lustologicxllv respond best 
to hormones 

DIAGNOSIS 


The symptom* are unfortunatelv ft tv nnd occur late They are Gist}} 
(hose of urination disturbances and hunatiinn and secondly those of 
mitastaws Mich ns pain m the hack nnd perineum nnd sciatica especial^ 
when hihvternl _ ... , 

Examination of the rectum (often repeated) tho blood and the lower spine 
iul\ is nnd femora rndmlogicalh are our chief practical helps The cy stoscope 
n of little value in e«rh casts and aspiration biopsy is unreliable Induration 
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of the notch between the seminal \esicles and isolated hard nodules in the 
posterior lobe are important suggestive signs The enormous irregular nodular 
adenocarcinoma and the small stony hard fixed scirrhus are obvious I he 
induration of chronic prostatitis is more diffuse and there is an absence ot 
fixation The rectal hardness of prostatic calculi will be disposed of radio- 

l0gl Diencestrol or stilbcestrol 15 mgm a day, should be given diagnostically 
to all suspected malignant prostates awaiting admission for operation, and if 
impro\ ement occurs the most radical procedure should be carried out 

Estimations of the acid phosphatase per gramme of prostate remo\ ed have 
so far been only suggestive never indicative of cancer 


TREATMENT 

Treatment consists of surgery, castration and sy nthetic cestrogens Each 
of these three methods has its exponents , but surely if w o are to cure, or to 
produce long alleviation of, cancer w e must bring all three methods into action 
at the earliest possible moment It is futile to delay using one or other until 
metastases or untoward symptoms arise It is true that castration and 
stilbcestrol are more likely to arrest and oven temporarily heal metastases 
than they will the primary, and that either of these may not prevent the 
occurrence of metastases It is certain that no clinical cure by either or both 
has jet been found 

Surgery— Three routes have their advocates the suprapubic in England 
and the perineal and transurethral largely m America The retropubic route 
is inadequate to deal with possible or definite malignancy That which is 
most radical must be the best if a cure is hoped for but cures are not common 
except in “ concealed cancers It is necessary therefore to operate early 
and radically on all so called benign prostates, and on all suspicious prostates, 
oven without urination disturbances It is the routine and repeated rectal 
examination of old men which will bring this type of case earliest to the 
operating table It is rare for the prostate producing no urinary dysfunction 
to be removed for malignant disease 

The transurethral route would appear to be the least radical I believe 
that my transv esical aseptic prostatectomy , combined v ith tngonectomy and 
vesiculectomy and, if necessary, a partial cystectomy, opening the peritoneum 
when necessary, can be the most radical The malignant prostate is removed 
bj diathermy to avoid embolic dissemination The fascia of Denonvilliers 
can be cleared with safety if a naked finger is placed in the rectum in contact 
with its anterior nail to give naming of the approach of diathermic heat 
Asepsis must be absolute 

“i" 1 » remanent suprapubic eystostomj nor a two stage prostatectomy 
nlllllnt i 1,0 don , e , Th , e con5e< l u ™ t sepsis plus tho cancer will hasten the 
F 1 Hoimnn p raWe e ? d Trall surethral resection can usually replace both 
if eitShe mlh\ 1SCCT f tl0 \ (SU ^ CapSular oruhidectomy) should be performed 
through a 0g the C ' , ?' Clan feels “ rt am of malignancy I do this 

testicle in tun^and °‘ ‘ he b ° U ° m ° f ths Protruding each 

can beeasil, deareV This ^rmlts' mm™ 7 tunlca 1 "Ibugmea the contents 

and probab?, de.a 5 s the W s t,=7n^=^ 8ynthe “° “ Str ° 8enS 

quantih io^stSiTerth’a ° f “ tllb “ stro > 14 « advisable to use the minimum 
phosphatase skiagrams a «T ^ of canccr growth as shown by the serum acid 
phosphatase, skiagrams and symptoms S,enccstrol is probably preferable to 
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Ftilba-ttrol and although the initial dosage may be more than 15 mg a day 
nt a \cr\ oath date it should be reduced if possiblo to a maintenance dose 
of 0 3 to 1 mg dnih There is no need to gno such doses as will keep the 
wrists and nipples permanently pamftd Hushmgs of tho face can hardly 
Ih* avoided but odium of the legs cardiac complications jaundice and 
rashes cm 

In acute retention if evisceration is immediately done and massive doses 
of ostrogm are given with intermittent or permanent needle suprapubic 
drainage micturition is often restored and tbe residual urine diminished The 
prostnUctomv mai thru l»e {lostponed to a more propitious time This pro 
coduro can nUo 1 m> applied in cases of massive chronic residual urine or to 
make an mojierable eanetr ojiernble 

For «une years l have advocated the uso of thyroid extract to reinforce 
the hvntlictic astrogen Hivnud extract in doses which will not produce any 
bodily distnrbnnci (f g 11 to * gr a day) will permit tlic use of smaller doses 
of Mnthetic ostrogtn and fio delay the on-et of insensitivity This work has 
recently !xxn confirmed in annuals b\ Chu and \ou of Chengtu 

Irradiation has now no Round place in this disease but it should be tried 
wlure* hormone treatment fads to relieve tho symptoms and especially in the 
undifferentiated metastatic tv pc It is not certain to kill tho interstitial cells 
of tin testicle alt bough it w ill arrest sjiermntogcnesis 

To sum up hopeless metastasis esjiecially with n high serum acid 
phosphatase without urinary disturbance indicate testicular evisceration 
nnd idilbirstrol or diemrstrol with uruury obstruction especially with 
the small Rcirrhtls and with metastasea transurethral resection evisceration 
nnd dionastrol are IkM If the case is remotely curable then tho widest 
prostatectomy t reborn ttomy vesiculectomy nnd partial cystectomy should 
be done combined with mstrntion nnd often a minimum maintenance dose of 
diemrstrol nnd thyroid If diemrstrol does not relieve symptoms stilbcestrol 
should l>o tried nnd v ice versa 

Tin philosophy of deft at ism prey ails in cancer of the prostate as m nowhere 
the in the body enrh dmgno«»s radical surgery and correct hormone therapy 
will ciinn P c tins outlook 

\\ JLAOS H Hev 
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CHAPTER \LVIII 

PROSTATIC CALCULI 

P ROSTATIC calculi are found most commonly from middle life to old 

age 

/ETIOLOGY 


Tw o classes occur — 

1 Calculi formed in the gland acini or in a prostatic pocket commum 

eating with the urethra such as nnj occur after the rupture of a 
prostatic abscess 

2 Calculi found in the prostatic urethra 

1 Calculi found in the gland proper— The normal prostate contains amjloid 
bodies or corpora am} lacea These are small brownish gritt} bodies found 
in the gland acini the} are laminated like starch granules the} arc composed 
of an albuminoid substance and lecithin and give the amjloid reaction auth 
iodine They are rounded or o\ al increasing in size with age till the} attain 
the size and often the appearance of grape seeds Se\ eral maj be collected 
together and so become polished and faceted B} the subsequent deposit 
of phosphates from the urine they maj form the nuclei of larger phospnatic 
stones A calculus which develops in the cavit} resulting from the rupture 
of a prostatic abscess generally has the same chemical composition as a urinary 
calculus 

2 Calculi found in the prostatie urethra are calculi which have developed 
m the kidne} bladder or prostate and become lodged in the prostatic urethra 
For further information see p 951 

Calcareous deposits maj be found in old standing tuberculous disease of 
the prostate it is important to recognize this as any surgical interference may 
result m acute miliary tuberculosis 

A stone may form in the prostatic cavit} after prostatectom} this ma> be 
dumb bell shaped the upper half of the stone which lies in the bladder being 
connected by a narrow stalk with the lower half fvmg in the prostatic cavit} 
(F.g 451) 

DIAGNOSIS 

Pu examinat| ° n a prostatic calculus may be felt as a well defined 

and hard rounded or angular mass in an otherwise mobile gland hen the 
stones are multiple crepitus and movement of the stones upon one another may 
be appreciated The passage of a metal instrument along the urethra maj be 
arrested with a characteristic sound or it may be felt to grate past the stone 
as it enters the bladder lumener stones may be present in the prostate vv ithout 
being detectable either on rectal examination or by the passage of a sound 
Ilie stone may be visible on posterior urethroscopy X ray examination will 
define the size and number of stones present hovvev er 

Dilierential diagnosis — A carcinomatous prostate may be equally hard 
but is more fixed than a prostate containing calculi An X ra} examination 
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of the pelvis will settle the diagnosis The only other condition likely to be 
mistaken for a prostatic stone is an old standing tuberculous prostatitis which 
has undergone some calcification The past history and the presence of other 
tuberculous foci, eg in the epididymis, will point to a correct solution 


SYMPTOMS 

Corpora amilacea may be palpable as small shotty bodies in the prostate , 
they gi\e rise to no symptoms and are of no surgical importance 

Stojse in the prostatic urethra and pouched stones, may gi\c rise 
to no symptoms until they have attained some swe The two factors arc 
obstruction and sepsis The patient may recall a previous attack of renal 
colic in which no stone w as passed There may be interference with the urinary 
stream and even retention of urine The patient suffers from frequency of 
micturition both by day and night, associated with a constant ache and 
sensation of fullness in the perineum Dysuria and pyuria are present, and a 
little blood may appear at the beginning or, more commonly , at the end of 
micturition One or more stones may be passed, and m some cases there is a 
purulent urethral discharge A stone formed m the prostatic ca\ ity after 
prostatectomy generally gi\ es rise to incontinence 

TREATMENT 

Small prostatic calculi, m the absence of infection, need no interference 
In the case of larger stones the indications for operation are obstruction and 
infection When associated with an enlarged prostate, prostatectomy should 
be performed Prostatic calculi are removed best by the suprapubic route 
For removal of a stone from the prostatic urethra see p 954 

S G MacDonald 
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time to time, if a concretion occurs where the ureter crosses the vesicle, it may 
be closely adherent to the ureteric wall, and in such a case differentiation from 
a ureteric calculus maj be difficult and call for repeated examinations with 
opaque bougies, ureterograms, and a stereoscopic technique before the exact 
position of the suspected shadow is established The accurate diagnosis of 
vesicular shadows may be extremely difficult as it is necessary to distinguish 
them from phleboliths, calcified glands, and calculi of the prostate, bladder and 
ureter 


COWPER’S GLANDS 

Surgical anatomy— These tiny glands are of little clinical importance m 
man except as foci of infection They are, like the prostate, accessory sex 
organs, are developed as outgrowths from the primitive urogenital canal, and 
are homologues of Skene’s glands m the female They are about the size of 
peas and of a dark yellow or orange colour They he between the apex of the 
prostate above and the bulb of the urethra below , one on each side of the middle 
Ime slightly behind the membranous urethra, and they are embedded m the 
fibres of the compressor urethrie muscle between the superficial and deep layers 
of the triangular ligament If an index finger be placed in the rectum against 
its anterior w all and the thumb on the perineum in front of the anus, Cowper’s 
glands w ill he between them an inch or so from the anal orifice These organs 
are usually impalpable by this means and only become so if enlarged by disease 

Occasionally anomalous positions of the glands have been described, and 
they ha\e been found superficial to the triangular ligament between the bulb 
and the iscbiocavernosm muscle The ducts from these organs run for about 
| to f in beside the urethra, during w inch course they pierce the superficial 
layer of the triangular ligament and terminate in the lumen of the bulbar 
urethra 

Physiology— The secretion from these organs, which are active during 
coitus, contains mucm and an albuminous substance and is apparently squeezed 
along the ducts into the urethra by the action of the compressor urethra* muscle 
The "relative importance, however, of the prostatic vesicular, and Cowpers 
gland secretion is as yet not fully known and varies with the needs of the differ- 
ent animal species 'in man the responsibility of the prostate is greatest, that 
of the vesicles less, and that of Cowper’s glands least of all There is a possi- 
bility that the secretion of Cowper s glands adjusts the neutrality of the urinary 
residue in the urethra and provides a chemically neutral passage for the sperma- 
tozoa during coitus Complete knowledge on these matters, however, is lacking 

Pathology — Injuries and anomalies of these little organs arc rare and are 
usually only found after death during carefully conducted autopsies ^ Some- 
times during the course of urethroscopies dilated openings of Cowper’s duets 
have been seen m the bulbar region and have been mistaken for diverticula 
Accessory ducts may also open into the urethra, producing extra orifices 
Hoo^e (1904) described a gland, like that of Cowper, situated on the urethral 
bulb° and such may perhaps account for occasional cysts in the perineum 
occurring just behind the scrotum ra the middle lme and sometimes large 
enough to compress the urethra 

Harkness has seen a case similar to those described by Johnson (1923) 
and Muschat (1929) w here there was a v isible tumour and no urinary symptoms 
and he makes the following observations on the ensuing reported cases 
,£ Many of these cases reported m the literature, including those of Elbogen 
n$86) and English (1883), were not diagnosed until they reached the post- 
mortem room Olivieri (1932) excised a large cyst from the left Cowper area 
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America bv radiographic examinations after the injection of opaque fluids into 
the v esicles when it was observed that the fluid took a feu dajs to disappear 
^Win the production of spermatozoa by the testes is a continuous process 
and during periods of sexual abstention the former rarely appear in the urine 
so that tlie> must be absorbed somewhere between the testes and the urethra 
It seems probable that tins absorption occurs in the vesicles though no definite 
proof of this has as yet been discovered 

The vesicles also produce a yellowish viscid secretion which combines 
w ith the prostatic secretion to assist in maintaining the life of the spermatozoa 
during their journey from the male to the female organs Observations b} 
Bolliger (193o) in Australia and by other workers, suggest that the combined 
prostatic and vesicular fluids mutually serve the needs of the spermatozoa 
and W alhs (1922) pointed out that animals deprived of the prostate or vesicles 
separatelj can still breed but that sterility follows the removal of both organs 
It would seem therefore that the prostate and vesicles have overlapping 
though similar functions and maintain the health of the spermatozoon after 
ejaculation In man this function is mostly performed by the prostate the 
vesicles fulfilling a subsidiary role and being probably mamly employed in 
removing unwanted spermatozoa during periods of sexual abstinence 

Congenital abnormalities — Harked defective development of the vesiculse 
seminales is rare but owing to the highly tortuous arrangement of the mucosa 
minor variations are numerous When striking abnormalities are present 
the} are often a part of a general developmental breakdown of the genito 
urinar} S}8tem 

The vcsicuke are developed as outgrowths from the primitive Wolffian 
6} stem and occasionally more than one vesicle may develop on either side 
producing cither complete vesicular reduplication or some degree of terminal 
bifurcation McMahon has described separate openings of the vasa and 
vesicles into the urethra and developmental failure may lead to complete 
absence of one or both of these organs this absence is noted perhaps more 
frequcntl} on the left side than on the right 

Dilatation of the vesiculas seminales is usually inflammatory in origin but 
may occasionally follow defective development Diverticula at the junction 
ot the vesicles with the vasa deferentia have been noted Cysts of the vesicles 
ma} occur as the result of prenatal obstruction or they may follow defective 
eiolution of the Wolffian and Mullerian systems Such cavities are usually 
single and generally small though occasional specimens have been described 
winch arc large enough to compress the bladder and cause a palpable tumour 
in the abdomen 1 


New growths These are rare and there are few recorded cases A few 
instances of slow growing adenocarcmomata of one or other vesicle have 
SlSfTw? hn \ th *y ^rely cause distinctive symptoms Sarcoma of the 
ru t I\ bCen but rare ty and ltmn S 18 doubtful of its existence he 

1 ; e °P inion t * iat these cases are probably examples of sar 
Conrrpt 1 ftn* CI "r|k° UrmS tlssues "^ich have involved the vesicles secondarily 
uncommon and are usually found in men of middle 

! They J ttre smo11 and 
are somewhat bimilar^rt” 06 'V" c °osistency of true vesicular concretions 
closeK inched masses If tll0,,e P r0s,atlc and are often composed of 

All these bodies are rar/ P l,,at<?d spermatozoa of almost stone like hardness 

the latter maj account fm some of M. 05 r , °l pr °' 10us t,,berc ’ d ? s,, 

j ior some ot the opacities noted in younger men From 
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time to time if a concretion occurs where the ureter crosses the vesicle it may 
be closely adherent to the uretenc wall and in such a case differentiation from 
a uretenc calculus may be difficult and call for repeated examinations with 
opaque bougies ureterograms and a stereoscopic technique before the exact 
position of the suspected shadow is established The accurate diagnosis of 
\esicular shadows may be extremely difficult as it is necessary to distinguish 
them from phlebohths calcified glands and calculi of the prostate bladder and 
ureter 


COWPER S GLANDS 

Surgical anatomy—These tiny glands are of little clinical importance in 
man except as foci of infection They are like the prostate accessory sex 
organs are developed as outgrowths from the primitive urogenital canal and 
are homologues of Skene s glands m the female They are about the size of 
peas and of a dark yellow or orange colour They he between the apex of the 
prostate above and the bulb of the urethra below one on each side of the middle 
line slightly behind the membranous urethra and they are embedded in the 
fibres of the compressor urethrae muscle between the superficial and deep layers 
of the triangular ligament If an index finger be placed m the rectum against 
its anterior w all and the thumb on the perineum m front of the anus Cow per s 
glands will he between them an inch or so from the anal orifice These organs 
are usually impalpable by this means and only become so if enlarged by disease 

Occasionally anomalous positions of the glands have been described and 
they have been found superficial to the triangular ligament between the bulb 
and the ischiocavernosus muscle The ducts from these organs run for about 
J to J in beside the urethra during which course they pierce the superficial 
layer of the triangular ligament and terminate m the lumen of the bulbar 
urethra 

Physiology — The secretion from these organs which are active during 
coitus contains mucin and an albuminous substance and is apparently squeezed 
along the ducts into the urethra by the action of the compressor urethra muscle 
The relative importance however of the prostatic vesicular and Cowpers 
gland secretion is as yet not fully known and varies with the needs of the differ 
ent animal species In man the responsibility of the prostate is greatest tint 
of the vesicles less and that of Cowper a glands least of all There is a possi 
bilitj that the secretion of Cowper s glands adjusts the neutrality of the urinary 
residue in the urethra and provides a chemically neutral passage for the sperma 
tozoa during coitus Complete knowledge on these matters how ever is lacking 

Pathology — Injuries and anomalies of these little organs are rare and are 
usually only found after death during carefully conducted autopsies Some 
times dunn" the course of urethroscopies dilated openings of Cowper s ducts 
have been seen in the bulbar region and have been mistaken for diverticula 
Accessory ducts may also open into the urethra producing extra orifices 
Hogf'e (1904) described a gland like that of Cow per situated on the urethral 
bulb° and such mav perhaps account for occasional cysts m the perineum 
occurring just behind the scrotum in the middle line and sometimes large 
enough to compress the urethra 

Harkness has seen a case similar to those described by Johnson (1923) 
and Muschat (1929) where there was a visible tumour and no urinary sy mptoms 
and he makes the following observations on the ensuing reported cases 
Many of these cases reported in the literature including those of Elbogen 
(1886) and Enghsch (1883) were not diagnosed until they reached the post 
mortem room Olivieri (1932) excised a large cyst from the left Cowper area 
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which was assumed to be an echinoeoccal cjsfc of the left diaphragmatic gland 
of Covper There was an associated non specific urethritis and the patient, 
a shepherd admitted bestialitj A case of calculi in the gland with multiple 
urethral strictures was described by Laquiere and Bouchard in 1926 There 
are onlj six cases of primary adenocarcinoma of Cow per ’s glands reported 
in the literature three b> Lebreton (1904) and one each by Di Maio (1928) 
Lhle and Archer (1935) and Gutierrez (1937) In Di Maio's case there was a 
historj of perineal mjurj and in the cases of Uhle and Archer and Gutierrez 
a pre\ ious history of gonococcal urethritis Gutierrez s case at the time of 
operation w as suffering from urethral stricture ” 

H L Attwater 
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CHAPTER L 

THE TESTICLES 

ANATOMY AND PHYSIOLOGY OF THE TESTICLE 

T HE testis in its passage through the abdominal nail acquires a co\ ermg 
from each layer as also does the spermatic cord But the testicle is 
originally retroperitoneal and its investment in the processus \ agmahs 
occurs differently TIus structure forms a sac the tunica vaginalis into winch 
the testicle is mvagmated from 
behind leaving the epididymis TuMc * * « 

incompletely covered The epi 
didy mis thus serves as a broad 
base of attachment for the organ 
and so holds it in position— 
almost vertical — but with the 
upper pole tilted a little forwards 
and outwards If the epididymis 
also becomes fully or almost fully 
covered m a viseenl layer of 
tunica the organ is left not only 
suspended by the spermatic cord 
which is natural but also fixed 
by this point of suspension alone 
This is abnormal and predisposes 
to torsion of the whole organ 
inside the vaginal sac 

The epididymis is crescentic F IG ‘‘so 

m form and is applied to the The test ci<? 

posterior border of the corpus 

testis It is expanded at its upper end into the globus major which is 
firmly united to the testicle by the vasa efferentia The lower end is the 
globus minor united by connective tissue to the testicle firmly but not 
intimately The central portion is attached to the testis only by loose areolar 
tissue and by the reflexion of the tunica which forms a recess on the outer side 
known as the digital fossa These attachments are important in performing 
epididymectomy 

The vessels of the spermatic cord are distributed to the testicle over its 
surface via the tunica albuginea and to a lesser extent through the mediastinum 
testis which is entered posteriorly to the inner side of the epididy mis The 
epididymis can be dissected away without interrupting the^e vessels 

Structurally the body of the testicle consists of a firm fibrous framework m 
the compartments of which the COO to 1 200 seminiferous tubules are found 
grouped into 200 to 300 lobules Each tubule is 1 to 3 ft in length The 
tubules form collecting and straight canals which open into the rcte testis a 
sponge vv orb of connecting channels Tins space empties through the twelv e to 
fiftee^i vasa efferentia of the conus vasculosus to reach the lumen of the canal 
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of the epididt mis This canal is 15 to 20 ft long and very tortuous At the 
..lotas minor it becomes continuous tilth the ruder channel of the vas This 
nutrition m lumen determines the initial involvement of the globus minor in 
tuberculous gonococcal and any other \ariety of epididymitis the further 
spread of infection along the lumen being retarded 

The seminiferous tubules are lined with cells which produce spermatozoa 
in such myriads that a single ejaculation may contain hundreds of millions 
These cells are arranged m successiv e lay ers and are named from the basement 
membrane towards the lumen spermatogonia spermatocytes spermatids and 
spermatozoa In the transition between spermatogonium and spermatocyte 
and between spermatocyte and spermatid the chromosomes are halved each 
time and one parent cell gives nse to two daughter cells 

In the finer meshes of the septa of the testicle between the tubules lie 
groups of the interstitial cells of Ley dig These are responsible for the internal 
‘■ecretion of the testicle Ligation of the \ as has no effect upon either type 
of cell as was previously supposed 

The adnexa are ■vestigial structures and are as follows — 


1 The h\ datid of Morgagni a small body near the conus vasculosus of 

the globus major 

2 The v is aberrans of Heller — found near the globus minor 

J The organ of Giraldes w Inch lies in relation to the spermatic cord near 
the upper pole of the epididymis 


None of these structures communicates with the lumen of the vas or 
epnhdy mis and none is apparent unless subject to cystic dilatation or m the 
case of the hydatid torsion 


HORMONAL ACTIVITY 

Certain anterior pituitary hormones are gonadotropic In addition to 
affecting the descent of the testis they stimulate the activities both of 
SJ crmntOpCnesis and of internal secretion (Prolan B) Consecutively the 
internal secretion of the testis promotes secondary sexual changes affecting 
the accessory s e x organs but not the testicle itself Indeed the injection of 
testicular hormone depresses anterior pituitary function and so actually 
diminishes the stimulation of the testicle of the individual or animal injected 
It h axiomatic that no gland can be stimulated to further or greater activity 
bv tlie administration of its own internal secretion 

I mlocnnc disturbances either pnmanlj or indirectly in the form of de 
prised pituitan activ itj are responsible for v arious degrees of eunuchoidism 
w Ucthcr occurring before or after puberty Similarly m rutting animals seasonal 
chan es in sexual activity follow and are initiated by changes in pituitary 
nctivitv 1 icse in turn appear to be brought about by the influence of light 
rntlicr than temperature or any other climatic \ anation (Moore 1942) Anterior 
arc , actu « and can be administered by injection but they 
art not suitable for prolonged treatment and sen c only as a temporary measure 
Kecret,on of thc testicle was first proved 
l '.»l * t^Udes n a mn ♦ M x Gc ? (I9 rU made a successful lipoid extract from 
arL lS H f Cr 1Unk , and Hamm O 929 ) extracted with chloroform 
cxtract dct rn m J /*?*” m ? Ic r ur,ne Butenandt (1931) concentrated this 
rJontt 1 determined ft formula for it and named it Androsterone Kuzicka 

Se urnmnL 1>a ' ,d (193,5) I mnfied ‘be extract of bulls 

testicle n ning lus substance Testosterone 1 estosterone and androsterone 
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ire similar but not identical in their action in experimental animals Butenandt 
(103o) and Ruzicka (1935) next produced testosterone and androsterone 
respectively In sv n thesis Each synthetic substance is more active when 
combined with certain tissue extracts (themselves inactive) and is therefore 
generallv combined with a fatty acid the most commonly employed example 
being testosterone propionate It is a very active substance and closely 
resembles the true internal secretion of the testicle but it is not identical with 
the natural product and the precise differences have not been defined 

Therapeuticallv testosterone propionate is administered by injection or 
by the subcutaneous deposition of small pellets More recently inunction of 
a benzene preparation has been suggested (Emmens 1941) and the efficacy 
of the oral administration of methyl testosterone has the testimonv of several 
authors (Fmkler and Cobn 1941 \ est and Barelare 1941 et aha) 

ATROPHY 

Atrophy of the testicle may occur as a primary idiopathic condition or as 
a sequel to a number of well recognized causes namely imperfect descent 
injury torsion inflammation endocrine disturbance and old age Experiment 
i!l\ raising the temperature of its environment also causes testicular atrophj 
Primarj idiopathic atrophy is a raie condition and is more often suspected 
bv neurotic patients than accepted as genuine Failure of spermatogenesis 
without gross atrophy seems common however Deprivation of vitamin E 
maj cause this change Senile atrophy w Inch is proper to extreme old age 
mav occur prematurely at or after 50 

The atrophy which characterizes the retained or imperfectly descended 
testicle resembles that w hich occurs experimentally w hen the temperature of 
the testis is raised (Moore 1922 et seq ) and is probably attributable to the 
same cause In tins relation the heat regulating mechanism of the scrotum 
is important spermatogenesis ceasing in rams when their scrota arc tied up 
m bags resembling tea cosies. Similar results were obtained by MacLeod and 
Hotchkiss (1941) who exposed six healthy volunteers to a temperature of 
HO degrees in a special cabinet for thirty two minutes Between forty and 
seventy days afterwards the sperm counts fell below 60 000 000 per cc In 
all these cases the atrophy affects spermatogenesis to an important and to 
a measurable extent The degree of impairment of internal secretion cannot 
be so easily measured In general the power of internal secretion appears to 
remain at a satisfactory level in the retained testicle 

When atrophy occurs as a sequel to inflammatory lesions the testicle 
commonly becomes small and firm from interstitial fibrosis In other cases 
it may be found small and soft its structure being extensively replaced by 
fibro fatty tissue 

Atrophy may follow injury by direct violence when the substance of the 
testicle is destroyed or so lacerated that it is iater destroy ed by the pressure of 
haemorrhage within the tunica albuginea Alternatively the vascular supply 
may be affected for example in torsion or as a result of accidental or deliberate 
injury in the course of an operation Hmman (1935) states that division of the 
spermatic artery is almost certain to lead to atrophy but this is not universally 
accepted and it is even claimed that complete division of the cord high up in 
the inguinal canal (for the better repair of a difficult hernia) is followed by 
atrophy in only o0 per cent of cases (Neuhof and Mencher 1940) 

Corner and Nitch (1906) believe that hypoplasia is common in varicocele 
and that atrophy with fibrosis is a common sequel to the operation carried 
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out tor this condition This is probably duo to inclusion of the spermatic 

art ^5ther ‘sasculai^changes recorded by McGavin (1935) and Mathe (1940) are 
discussed in Chapter LIII . , 

Hypoplasia occurs when the secretion of the anterior part of the pituitary 
gland is deficient and atrophy ensues when this factor defaults later in liie 
Individuals suffering from hypoplasia or incomplete atrophy are described as 

When atrophy is incomplete, spermatogenesis is usually the function which 
suffers most and sterility may result When atrophy is complete and bilateral, 
it also affects the internal secretion and amounts in effect to castration, and 
the general results differ according to whether the condition arises before or 


after puberty 

Treatment— Hypoplasia may be corrected by appropriate hormonal treat- 
ment with anterior pituitary preparations These must be given with caution, 
and attention is directed to other sections dealing with this question 

Atrophy once it has begun cannot be averted, but various steps can be 
taken to deal with causative factors (torsion hematocele, etc ) before it is 
too late Testosterone (q v ) may be administered to compensate for the loss 
of normal internal secretion 


CASTRATION 

Before puberty — In boys castrated before puberty the other sex organs 
fail to develop The vesicles prostate and penis remain small and secondary 
characteristics do not appear The growth of the larynx is arrested and the 
i oice does not deepen The usual growth of hair on the face and trunk and 
in the axilla; is absent, and the pubic hair has a female distribution, i c its 
upper margin is concave upwards and does not tend to reach up towards the 
umbilicus There may be abnormal deposits of fat, ej in the regions of the 
pubes hips, buttocks and breasts The joining up of epiphyses is delayed, 
but there is little tendency towards gigantism 

After puberty — At this period the changes are quite different There is 
no alteration in the v oice or hair but there is an increase in fatty tissue The 
prostate, vesicles and Cowpers glands atrophy and there is a metaplasia of 
their lining epithelium The penis remains of normal size, and though impotence 
is usual, sexual activity is by no means necessarily impaired (Parkes, 1937 , 
Callow, 1938), wherefore amputation of the penis is often practised in eunuchs 
fn the Cast The peculiar mental state commonly attributed to castrates is 
most probably clue entirely to psychological trauma The very fear of castra 
tion may produce mental symptoms whilst the glands are still perfectly normal 
Ine writer has experience of a seaman who underwent complete castration 
with amputation of the penis for carcinoma of that organ This man remained 
u ol vigour and mentally alert, but became a burden to himself and the 
coinmum y because first Jus fellows and later lus employers refused to allow 
° i! nue ci " —k. believ ing him to be physically monstrous and there- 
("y? 7? 1 i Un ? t , Thc evidence appears to be entirely opposed to the m- 
c\ liability of such degeneration 1 

™ ^ V m , e pa V cnts I )resent themselves asking to be castrated 
should be refWd t0 IVe the ? r lnes on a more spiritual plane The request 
nsvrhnlnoirrd twinM 81 * 1 ** SUC * P at,entfJ are already mentally unstable and 
X! f n,? t ” '"y >' kd J “CO legally there is on 

a n r ccc‘,.tj ) on n.eclieM n B S a , ° n " h ‘ Ch r0,UlCrS th ° 8Ubj ° Ct 8ter,le ° XCept “ 
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efforts must be made to get a full and true picture of the trouble m the greatest 
possible detail The wife should always be interviewed preferably alone 
In such cases it ma\ reasonably be assumed that the cause is largely psycho 
logical even before a full investigation has been made Psychological treat 
ment must then be ehieflv relied upon If a suitable specimen of semen is 
obtainable successful artificial insemination of the wife may inspire confidence 
and lead to relief , r - - 

The activitv of the internal secretipn of the testicle may be inferred from 
the general appearance of the patient and the development of the prostate 
If a condom or other specimen of the ejaculate can be obtained the existence 
of spermatozoa mav be taken as sufficient evidence of the testicle s activity 
including that of its internal secretion If investigation along these lines 
indicates that the patient is eunuchoid or a eunuch there is a clear indication 
for tlie emplojment of one of the androgens These substances are highly 
effectn c in castrates restoring the pow er of erection and leading to increased 
grow th of the penis and prostate in cases in which these are not fully developed 
(Moore 1942) There may also be subjective changes and increase in facial 
lnir etc The position is constantly changing but at the time of writing 
testosterone propionate may be injected in oily solution or inserted under the 
skin in small pellets which are slow ly absorbed Emmens (1941) suggests the 
inunction of various benzene preparations of the androgens and Fmlder and 
Cohn (1941) and Vest and Barelare (1941) are enthusiastic about the oral 
administration of methyl testosterone (20 to 30 mgm daily) 

When a clear case of testicular deficiency has not been made out the 
emplojment of these androgen preparations is not only useless (Creevy and 
Rea 1940) hut may be even positively harmful The excess of androgen 
depresses pituitary activity and this m turn leads to a diminution in the 
actn ity of the testicle both as regards internal secretion and spermatogenesis 
(Moore 1942 Spence 1940 et al) Seyle and Friedman (1941) on the other 
hand have produced some preliminary evidence suggesting that the effects of 
androgen therapy may be quite different when widely varying doses are 
employ ed 

The finding of blood pus or organisms in the ejaculate gives an encouraging 
impetus to the investigation of the case frank prostatitis or vesiculitis may 
bo found A cystoscopy and urethroscopy should be carried out whenever 
local pathological conditions are suspected It is common to find an abnormal 
condition of the verumontanum in patients in whom all the other indications 
point to a purely psj chological explanation for the condition This apphes 
especiallv in patients who habitually masturbate or indulge in sexual excesses 
It is not easy to say whether the local condition constitutes a cause or should 
»e regarded as a result The verumontanum is abnormally injected and may 
proven a s laggy ragged appearance Local treatment consists m passing 
1 ‘ mS'mn"! ‘" B “ fe " CU|JIC MntlI »etres of silver nitrate beginning at 

' ““ ■""‘".sing to 1 m 100 or in applying diathermy very lightly and 
delicately through the cysto urethroscope 

(,r v'hal l.i’S psychogenic cases Loevenstem (1941) ha, suggested the use 
lob 1ST, a c ? ,tua trom '"S orparatus Tins m eflect is an 
be di ranled P h can be used untl1 confidence is acquired when it can 

on SSTSTrif*.,"? Bra5 (I93!i) ,n “ " cI1 '"abated art.cle based 
(lie *811 which IS osn* Ut n S Succc l scs advocate and describe an operation 
Iig -81) winch is especiallv suitable m patients who have suffered some 
local injury in the perineum eg fall, astride perineal abscesses etc The 
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operation should be avoided in men over 60 w hose perineal muscles are 
flibbj and fatty and it is not suited to the relief of neurogenic or psycho 
logical cases 

The rational basis of the operation is the improvement of the muscular 
components of erection This is achieved by shortening the ischioeavernosus 
on each side and phcating the buibocav ernosus after adequate dissection and 
freeing of these structures In addition the venous return from the perns is 
impeded bv plication of the suspensory ligament Throughout this operation 
the emplov ment of ribbon catgut in atraumatic needles is essential 



In general it may be said that this is a neglected branch of the urogenital 
surgeons work m which patient consideration may prove of inestimable 
benefit In the purely psychogenic case any trivial straw of an organic nature 
should be clutched at in order to give the patient something definite upon 
w Inch to pm Ilia hopes In all cases the advantages of a holiday aw ay from 
the partner for a period of weeks should be stressed also the necessity for 
avoidin' 1 over anxiety and overfrequent attempts at coitus Adequate 
physical and mental rest a nutritious and well balanced diet thyroid if 
indicated and otherwise simple tonic drugs such as strychnine and iron 
form the main lines of treatment 


STERILITY 

Sterility is responsible for much disappointment and unhappiness It is 
a disability which may be attributable to either partner and recent figures 
collected ov er wide sections of the community in America suggest that husband 
and wife share the responsibility with about equal frequency This being 
the case it is clearly the first duty of the physician or surgeon consulted to 
exonerate the man before proceeding to investigate the woman since evumna 
tion of a specimen of ejaculate is a relatively simple affair which may at once 
indicate the defaulter , , 

/Etiology- Sterility m the male connotes inability to procreate tnrougn 

fadure to° deliver an ejaculate containing a sufficient number of healthy 
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spermatozoa Tins inability is distinct from impotence though the two may 
be associated It may be due to one or more of the following main groups 
of causes uz — 

1 Failure to elaborate sufficient healthy spermatozoa — azoospermia or 
ohgozoospermia This may be idiopathic 0 r due to hypoplasia or atrophy etc 

2 Failure to deliver spermatozoa in the ejaculate which is largely of 
vesicular origin owing to some defect ip the epididymis vas \esicles etc 
These defects are usually attributable to previous traumatic or inflammatory 
changes most often gonococcal more rarely tuberculous or septic (e g 
B coli) 

3 Failure to ejaculate (aspermia) which occurs in stricture and usually 
though not always after prostatectomy ovvmg in the latter case to interference 
with the internal sphincter which allows the passage of the ejaculate back 
into the bladder Similar disability is generally held to exist after presacral 
neurectomy owing to removal of the motor nerve supply to the unstriped 
muscle of the -vesicles and internal sphincter of the bladder But there is 
reason to doubt the truth of this belief and de Takats and Helfnch (1941) 
report a case in which normal sperms were found in a condom specimen four 
months after a most extensile sympathectomy It is of course generally 
held that sympathectomy does not produce impotence or interfere with libido 


or orgasm 

Investigation— The general examination is of first importance Ancemia 
low blood pressure low basal metabolic rate sexual exhaustion physical 
fatigue emotional distress constitutional disease and endocrine imbalance 
etc are the things w hich should be borne m mind Locally ev idence of injury 
cryptorchidism tuberculosis mumps and syphilis and gonorrhoea must be 
sought 


In collecting a condom specimen (Dickson 1940) a washed sheath should 
be used as the chalk may prove harmful The specimen should be transferred 
to glass and kept at a low temperature and examined after an hour or two 
when it has become quite fluid A normal count should be 75 000 000 to 
100 000 000 per c c and 60 000 000 or less was regarded as near the infertility 
line (MacLeod and Hotchkiss 1941) At or below this figure variations in 
form and motility are of greater significance than they are when the count 
is higher Monstrous forms and necrospermia of more than 20 per cent are 
significant Blood cells and pus cells indicate inflammation and call for further 
investigation formal motility is 40 per cent at eight hours Asthenozoo 
sperm, a is the term used to denote the presence of rapxdly dying sperms If 
11,0 fOTn " ar0 he “' th y 30 000 000 may t )e taken a) a satisfaitoTy count and 
pregnancy is not impossible with much lower figures 

"hen spermatozoa are feu in or absent from the ejaculate their ellbora 
t.on ,n the testicle is confirmed by asp, ration (Huhner 1928) More precise 
" d 1 ,° btained b 7 testicular biopsy (Chorny 1940) m which the testicle 
It Smal mc , lsi ™ ond a "by cut made through the tunica A 
are inserted on 1 e ' pressed and snl pjied off with iridectomy scissors Sutures 
the structure or the tubXTnd t™, cTth " Y f 7 r h ° UrS t Sectlons sIl °" 

mt,.' a " astomot ‘» operation re undertaken 

ep, d^ ims uUrr vTireirs ST"!* 7 the ?, lotas IT” i°r t; 

111 e patency of the vas prot,mSto tlmT 5 7 t * f p,d i dym “ I tube , 

by injecting a contrast medium Point may he easumed or demonstrated 
J 1 ° neuium ifiijj ra ay be attempted instrumentally 
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through the common qamlatory duct, or may be done by tvposmst and 
injecting the vas near its termination in the epididymis 

In the presence of hsemospermia or pyospermia the vesicles should be 
stripped separately so as to obtain differential specimens Next the prostate 
is massaged for examination, and finally cystoscopy and urethroscopy are 
carried out The indications for treatment depend upon the lesions thus 
determined 

An additional test (Huhner) of some value is a post-coital examination 
for living spermatozoa m a specimen taken from the cervical canal 

Treatment — General constitutional treatment is of the greatest value A 
holiday apart for husband and wife is excellent adv ice The diet should be 
corrected to include all the elements usually regarded as essential The 
vitamin B complex is probably important, deprivation in animals leading to 
the absence of gonadotropic elements in pituitary extracts Wheat germ oil 
— utamm E — enjoys a popular reputation which, according to Moore (1942) 
lacks scientific proof Dickson (1940) recommends 5 to 10 cc daily Un 
fortunate ]} , the atrophy which follows on its depmal is irreversible and 
therapy only pre\ ents further atrophy 

Among the available hormones it is generally held that testosterone is 
not helpful and may be positively harmful (Kreutzmann 1940, et al ) Anterior 
pituitary extracts should be helpful, and there is some recorded evidence of 
their efficacy' (Charny, 1944) Thyroid is commonly prescribed even when 
not clearly indicated by a state of hy potliyroidism 

Inflammatory and other lesions are treated as necessary Stripping of 
the i esicles and prostatic massage may be beneficial 

Repeated sperm counts serve as a guide to the efficacy of special forms of 
treatment 

Obstruction of the vas, which has been shown to occur most frequently 
at the globus minor, may be rebel ed by epididymo vasostomy Boyd (1938) 
claims 40 per cent successes with his technique modified from Lcspinassc 
(1018) 

Artificial insemination — This is a procedure which deserves more 
attention A great deal of patient work has been done in America, and Seymour 
and Koerner (1941) report a survey covering 9,500 successful pregnancies, 
mostly following a normal course In two thirds of the cases the husband was 
the donor Cary (1940) describes the technique of simple insemination and 
of mtra uterine injection For injection, not more than 0 6 c c is used The 
Sim's position is employed and dorsal recumbency retained for half an hour 
at least The tenth to eighteenth day of the cycle is chosen as a rule In 
some cases repeated attempts aic made before success is achieved After 
instruction, mtra vaginal insemination may be practised by the wife 

The term “ semi adoption ’ has been coined for use when an anonymous 
donor is employed 

MALFORMATIONS 

Apart from structural abnormalities associated with abnormalities of 
position, malformations of the testicle are extremely rare 

Anorchism and monorchism have been reported e? by Counseller et al 
(1940) but are difficult of proof since the possibility of undiagnosed maldeseent 
can seldom be excluded Rea (1938) reports six probable cases and appends 
a bibliography . . . . , , , 

Synorehlsm and polyorchism have been described, but are so rare as to be 
of little clinical importance 
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Reversion or retroversion of the testicle is the name applied when the free 
border of the corpus testis looks backwards and the epididymis is attached in 
front This is of some importance if a hydrocele develops and is to be tapped 
The position of the organ can be determined by transillummation Inversion 
occurs when the epididymis is incompletely attached The organ may be 
completely upside down or may be lying horizontally These variations 
predispose to torsion 

INJURY 


Considering its exposed position, injury of the testicle is a surprisingly 
rare occurrence It maj result from a kick, a fall astride, etc , and is always 
associated with intense pam of a peculiarly sickening character Nausea or 
\ omiting is the rule and shock maj be profound Deaths have been reported 

Four conditions maj be recognized — 

1 Closed lesions with bruising of the scrotum and more or less haemor- 

rhage into the testicle within the tunica albuginea 

2 Rupture of the tunica albuginea from gross violence This is always 

associated with haematocele, and the detailed diagnosis is made at 
operation 

3 Incised or punctured wounds of the tunica albuginea 

4 Dislocation of the testicle 

Treatment — In contusion, treatment for shock is followed by local and 
general rest Atrophj may ensue if the effusion within the tunica albuginea 
has been at all extensn e A hfematocele should be e-\ acuated and the testicle 
examined Suture of the tunica albuginea in such a case might or might not 
be ad\ isable 

Incised uounds should be cleaned and sutured if at all possible to avoid 
herniation of the tubules The commonest cause of punctured wounds is an 
accidental injury when tapping a hydrocele If serious bleeding follows, the 
tunica \agmalis should be opened and if necessary, the punctured wound 
sutured Radical cure of the hyrdocele should ob\ lously also be undertaken 
Dislocation is a rare condition which calls for operative replacement more 
often than not Alyea (1929) traced only twenty-three eases in the literature 
in a hundred and thirty j ears Orchidectomy w as seldom necessary 


The statement is sometimes made that epididymitis and epididymo-orchitis 
maj follow external \ lolence — the existence of an open w ound not being 
implied There seems some reason to believe the truth of this statement in 
the presence of pre existing infection 

1 he same thing applies in the case of epididymitis appearing aftei some 
unusual strain or effort at work It is quite possible for infection to be forced 
T 8Uc , circumstances assuming such infection to have been 
,!u time °*. strain There is reason to suppose that epididy- 
)n o nr „. y u 1 °,?5 c utls ( ' orchlie P° r effort) may arise in such circumstances 
in a preMouslj health} gemto unnarj tract from reflux of urine 


TORSION OR VOLVULUS 

T""? tho 13 80 it cannot rotate 

found ,C „^ a a t„ E T‘ l ? " I,CI ! ,m pcrfcctlj fixed, a eond.t.on frequently 
lound in association with incomplete descent, rotation (or torsion) is not 
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uncommon The first description of the condition is attributed to Delastavue 
in 1S40 

/Etiology — Deficient fixation is the predisposing factor Bonomo (1933) 
belie\es it is the absence of the scrotal ligament a remnant of the guber 
nacuhim The exciting fictor is any thing w Inch starts the organ twisting 
doehu i sc on the left anticlockw ise on the right as a rule (Beare 1941) Either 
side may be affected the greatest age incidence is in infancy and between 
10 ami 20 (Abcshou c 1930) 

Pathology — The imperfcctH supported testicle rotates upon the vascular 
peilicle In which it is suspended within the tumca vaginalis It immediately 
becomes dusk} and congested and a little blood stained fluid accumulates m 
the «ac Is one of those changes is apparent until the tunica \ aginalis is opened 
If the strangulation Ins been complete and Ins lasted a matter of hours the 
surface of the testicle is then seen to have lost something of its natural gloss 
and its colour does not improve when it is untwisted When the torsion has 
been present for a short time only and m cases in which the vessels have been 
incomplete!} obstructed the discoloration of the testicle is less intense and 
improves after untwisting Atrophy and fibrosis ensue in all except the most 
fa\ ourable cases 

Diagnosis — 1 As with volv ulus elsewhere (eg the pelvic colon) recurring 
tmM atlacLs are common Such mild attacks suggest the possibility of epi 
did} mo orchitis A differential diagnostic point is that m epididymitis support 
of the scrotum gives relief which it does not do in torsion (Prehn 1934) 

I inalh an attack occuis worse than its predecessors 

2 An acute surgical emergency — Alternatively the first attack may be of 
this character There is a tense tender swelling in the inguinal canal or 
scrotum which mav he mistaken for a strangulated hernia The writer has 
veen the reverse mistake made a strangulated hernia in a young boy being 
mistaken for a twisted testicle The immediate appearance of a tense swelling 
at the very onset of the attack is characteristic of torsion Abdominal pam 
nausea and vomiting occur m both conditions but are more persistent and 
progressive m strangulation 

Treatment— Unwinding by manipulation has its exponents O Conor 
(1933) advises this Smith (1934) reports a successful case Sorrel (1935) 
reports ten cases of which five did well and five atrophied It is certainly 
important that the volvulus should be undone as speedily as possible as 
recovery is unlikely after six hours and if operation cannot be undertaken 
manipulation is w orth try mg Wlienev er early operation is possible it is to be 
mr-ferov 1 «■.? ,'t offers the epperiamiy of firxpg the m3 an and so of yireventing 
a recurrence of the attack Ottenheimer and Bidgood (1933) advise fixation of 
the opposite testicle as well but this advice which is based on the assumption 
that both sides share the anatomical predisposition to torsion seems to be 
at variance w ith the facts B flateral volvulus of the testicle is most exceptional 

Cedemnrk (1937) records an interesting case m which the epididymis 
was fixed and the corpus testis only underwent torsion Tins was successfully 
undone by manipulation and later fixed by operation 


NEURALGIA TESTIS 

Testicular pam may be due (I) to local changes — active or healed mflam 
matory disease varicocele post operative etc (2) to remote disease with pain 
attributed to the testicle notably ureteric or renal stones , (3) to no discover 
able cause A small but troublesome group of patients constitutes this third 



544 TEXTBOOK OF GENITO-URINARV SURGERY 

class and such essential or idiopathic pain is described as neuralgia testis The 
patients comprising this group are mostly of a highly sensitive even neurotic 
type When the ground has been cleared of the possible organic causes, 
psychological factors must be considered Gross aberrations, whether sexual 
or of any other character may lend themselves to the advice of the practising 
urologist On other occasions the medical psychologist may be better fitted 
to deal with the ease 


APPENDIX 

The writer is indebted to Dr C V Harrison of the Department of 
Pathology Liverpool Uimersity for the following notes on the examination 
of specimens of semen 

1 Collection and transport of specimen 

(1) Glass container (not condom) 

(2) As fresh as possible 

(3) Keep cold (not at 37° C ) 

2 Examination of specimen 

(1) Measure volume 

(2) Add equal volume of saline and mix well to get uniform sus 

pension 

(3) Make wet film and estimate the percentage of motile cells (Do 

this at once note age of specimen Warm slide if necessary ) 

(4) Dilute again 1/10 (or Jess) with Lambert Kristenson fluid 

Na Citrate 1 gr HgCl 2 0 002 gr , Brill Cresyl Blue 0 20 , 
Water 100 c c (not with WBC fluid) Mix well, fill counting 
chamber and count as for r b c 

(5) Mix suitable quantity of semen with 5 c c saline and centrifuge 

Decant supernatant and repeat Emulsify deposit with 
formol saline and make film* Stain with H &, E Count 
100-200 spermatozoa and estimate percentage normality 
(i standards) 6 J 

3 Evaluation of results Difficult because 

(a) Fertile semens vary enormously and 

(b) Not enough known about the limits of normal 


The present figures of normality are drawn from Lane Pvoberts and should 
be regarded as tentative In the present work standards different from Lane 
Roberts hat e been adopted 


Investigation 

Avcrago normal 

Arbitrary limit 
(L Roberts) 

Arbitrary limit 
adopted 

\ olumo 

3 2 c c 

Under 1 c c 

Under 0 5 c c 

Motility 

70% immediate 

, 



40% at 8 hrs 

♦ 

Under 40® 


30% at 24 hrs 

? 


Density 

100 roillion/c c 

5 60 milhon/e c 

Under 30 million/c c 

Morphology 

00% normal 

Under 80% 

Under 60% 
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£ i \ dings in 200 Cases 

t'olunie — Under 1 cc 15 cases (7 5 per cent ) None of these showed 
SO per cent normal morphology 

Motility — 20 condom specimens none showed any motility 153 glass 
HjJeeimens (excluding n?oospermta) 


Af* 

tunes growing 

Cn mts show mg 


noma motihu 

I _ j 

no motility 

Proportion 

OCIn 

23 

3 

0 l 


14 

7 


12 IS hr* 




1 H ’l hr* 




Unknown 

“ 1 

-‘3 



Normal motility (40 percent motile at 8 hours) J4 suitable cases normal, 
11 cn»cs , abnormal, in cases 


I)Fv>m 200 Cvsfs 



No of <•««**. 



million* c c 


80°,, normal morphology 

Azoo«i*>n»iA 

Up to 2 

-n 

14 0 

3 r > 

80 

3 


t; t 3S > - 

no 



U J 

7 O 



SI 

10 0 


Owr F® 

10! 

51 0 

“ 


Mori holoqv 


Over 80 per rent normal colls 
Under 80 per cent normal cells 
50 “ normal ” cases 

150 " abnormal ” cases 

Over 50 per cent normal cells 


50 cases (25 per cent ) 

150 cases (7o per cent ) 

Mean volume =3 56 c c 
Mean density =155 milhon/c c 
Mean volume =2 98 cc 
Mean density = 67 mdbon/c c 
128 cases (64 per cent ) 

72 cases (36 per cent ) 


Final Assai of 200 Cases sy Our Standards 


Total “ fertile ” cases 
Total “ infertile ” cases 
Cases excluded for volume only 
„ , , motility only 

„ „ , density only 

„ „ ,, morphology only 

, „ „ combinations of above 


97 (48 5 per cent ) 
103 (51 5 per cent ) 
1 
5 

20 

25 

52 


103 


35 


Charles Wells 
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CHAPTER LI 

IMPERFECTLY DESCENDED AND MISPLACED TESTICLE 

D EVELOPMENT AND DESCENT — The testis is developed from the 
mcsoblastic tissue to the outer side of the Wolffian body behind the 
peritoneum in the upper part of the ctelomio cavity This mass is 
known as the gemtnl ridge and as it increases m size it is provided with a 
mesentery — the urogenital mesentery— which extends downwards towards 
the groin In the fourth month the embry omc muscular tissue of the abdominal 
wall buds into tins mesentery and expands it with tissue which is partly 
muscular and partly fibrous Above this becomes attached to the lower pole 
of the rudimentary testis while below it grows downwards as a solid fibro 
muscular ma«<i known as the gubernaculum which extends until it reaches 
tlio subcutaneous tissue of the scrotum As it invades and grows through the 
abdominal wall it carries with it a funnel shaped protrusion from the periton 
cum a cohering of transversahs fascia and a layer of muscular fibres which 
form the cremaster the mtcrcolumnnr fascia and the fascial layers of the 
low cr abdomen The gubernaculum is thus an activ ely grow mg mass of fibrous 
and muscular tissue attached above to the testis and below to the scrotum 
carrying beforo it a prolongation of c\ery layer of the aldominal wall and 
draw ing w ith it the peritoneum from the iliac fossa on winch the testis is dragged 
like a log on a sledge The descent of the testicle takes place during the 
later months of fcetal life and should be completed by birth or shortly after 
It will thus be seen that the descent of the testis i*> intimately associated 
with its development Failure of this process will result in imperfect descent 
and is likely to be accompanied by delayed or imperfect development 

Arrested descent — The descent of the testicle may be arrested at any level 
between the abdominal cavity and the scrotum An imperfectly descended 
testicle is often very mobile thus at one examination it may be in the inguinal 
canal while on another occasion it may be at the external ring or below it 
or it may even hat e retracted tnthm the abdominal cavity Several examina 
tions may be necessary before a correct estimation of its position and mobility 
trvn be Scuwiwi It by w> vwtwws wwvovwwkkv fox a. psAxew t to be sawt to Ivospvtal 
for an undescended testicle w hen it is not only palpable but with gentle mam 
pulation it may be coaxed dow n perhaps to its normal position 

Misplaced (ectopia) testis — It is important to distinguish between imperfect 
descent and misplaced or ectopia testis In the former there is some failure 
or fault m the development of testis gubernaculum or both while in the latter 
the abnormal position is probably determined by some error in the attachment 
of the lower end of the gubernaculum Three varieties of ectopia are 
recognized — 

(o) The external where the testis passes beyond the external ring but is 
then directed upwards and outwards towards the anterior superior 
spine of the ilium or directly outwards into Scarpa s triangle It 
is not always easy to distinguish between this \anety of ectopia 
and an imperfectly descended organ which can be made by mampula 
tion to pass through the external ring 
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(b) The inferior or perineal where the testicle after traversing the inguinal 
1 canal passes to the outer side of and below the scrotum to reach 

(c) The internal where the testicle is situated in front of the pubis close 

to the root of the penis 


The tunica vaginalis — The imperfectly descended testicle may be provided 
with a closed tunica vaginalis or more commonly this communicates with 
the peritoneal cavity by a patent processus vaginalis which may be wide or 
it may be small and difficult to recognize In the former case there will pro 
bably be a definite hernia in the latter there is a potential hernia In cases 
treated by operation a hernia or potential hernia is present in the majority of 
cases probably about 80 per cent 

Physical characters of the testis— Usually the imperfectly descended testicle 
is softer than normal and in unilateral cases it will be smaller than the fully 
descended organ In bilateral cases both testicles as a rule will be small The 
testis is usually suspended from the parietal tunica \ aginalis by a mesentery 
which encloses the vas and the spermatic plexus Often the epididymis is only 
loosely connected with the body of the test is by a short peritoneal fold 

Testicular function — The question of function of an imperfectly descended 
testicle is of great importance It may be stated that the secretion of hormone 
(androgenic function) usually is normal but it is otherwise with spermato 
genesis Southam and Cooper after careful histological examination of a 
number of excised testes concluded that the structure of the retained testis 


in adolescents was very Bimilar to that of the scrotal organ in early childhood 
They concluded that development was delayed rather than absent and that 
the scrotal position at puberty was essential for full functional development 
Even before puberty the testis may occasionally show some evidence of 
atrophy, and after puberty histological examination shows that either failure 
of spermatogenesis or atrophy of the gland is practically certain 

It follows that an adult with bilaterally undescended testicles with very 
occasional exceptions will be sterile The reason for the necessity of the 
scrotal position for full functional development is obscure but sev eral theories 
have been suggested One view is that when the testis is within the abdomen 
or in the inguinal canal it is subjected to repeated slight alterations m pressure 
owing to the respiratory movements and that this slight but constant trauma 
has an adverse effect Another suggestion brought forward by Crew (1922) 
is that the temperature m the scrotum is slightly less than w ithin the abdomen 
and that this lower temperature may be necessary for the final stages of 
development These certainly appear to be very slight causes but a slight 
cause acting continuously over a long time may have a very great effect upon 
a delicate structure such as a developing testicle 

Actual atrophy of the gland is usually attributed to repeated sbght injury 
due to the action of the muscles especially those that flex and extend the 
nip joint .bull flexion of the joint must jar the testis when in the inguinal 
cana and occasionally m young adults walking a comparatively short distance 
may produce a severe and disabling attack of traumatic orchitis Inflammation 
rom any other cause will have a similar result It may thus be taken as 
certain with possible exceptions that unless the testicle has reached the 
° f P ubert y or shortly after the spermatogenesis will be 
,t5elf atr °P h y If '« testrcle only is 
i t * f . ,, ed thls ^"' cl1011 "‘P be carried out by the normally placed organ 
but .f both are undefended ster.hty is probable J 1 B 
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Delayed descent— 1 Though the descent of the testicles should be com 
pleted by the end of fcetal life it is a well established fact that normal spon 
tancous descent nrnv occur nt a much later date The question of late descent 
has been investigated by R E Smith (1941} who systematically examined 
a large number of schoolboys between the ages of 9 and 19 years He found 
that m a largo series undescended testicles are less common as age increases 
He al o quotes a series of cases reported by McCutcheon (1938) who found 
that m 1 blS boys over the age of 15 only 13 or 0 8 per cent had imperfect 
descent of one or both testicles while of 3 386 under 15 in as many as 3 15 or 
9 4 per cent descent w as incomplete The dividing line betw een the two groups 
is about the age of 14 and thus R E Smith concludes that puberty is a common 
tune for late spontaneous descent 

Function in relation to descent— It has already been shown that for full 
functional development it is necessary for the testicle to be m the scrotum 
and that the final functional development takes place at puberty These 
facts arc of the greatest importance when the treatment and especially the 
most desirable ago for treatment are under consideration 

The tetlology of imperfect descent — It has long been the opinion of the 
writer that there arc two important factors m the {etiology of imperfect 
descent (a) a developmental factor and (6} an anatomical factor that is 
some anatomical condition winch mechanically prevents complete descent 
and that this anatomical cause might he secondary to or occur with the 
developmental failure Recognition of these two factors is of great importance 
m deciding upon treatment for if there is some anatomical cause w hich prevents 
descent operativ c treatment to deal v ith the anatomical cause will be necessary 
On the other lnnd if there is no anatomical cause to prevent descent and 
the condition is due to developmental failure either spontaneous descent 
may occur or hormone treatment should be used in the hope of aiding and 
stimulating the developmental process Usually however the two factors 
coexist though in some the anatomical factor may preponderate to a very 
great degree while in others the condition may be almost entirely develop 
mental One may deduce from this that in some cases operative treatment 
alone may be indicated in others hormone treatment alone may succeed 
while in others a combination of the two methods will give the best results 

The most frequent anatomical condition winch interferes with full descent 
IS the presence of a hernial sac which may vary in size from a large congenital 
hernia to a narrow patent funicular process Its effect can often be demon 
strated at an operation by the great increase in the mobility of the testicle 
in a downward direction which follow s removal of the sac 

Another common condition is the presence of one or more thickened bands 
of fascia in the sheath of the cord These are probably secondary to the high 
position of the testicle and occasionally may be due to slight and repeated 
trauma Complete removal or division of these bands must be earned out 
before the testis can be brought down into the scrotum 

Occasionally after removal of the hernial sac and division of any fascial 
bands an attempt to bring the testis into its normal position may be frustrated 
bv the shortness of the vas This is unusual before puberty but in the case 
of older patients it would seem that the rapid growth of the patient at tins 
ao-e is not accompanied by a corresponding increase in the length of the vas 
Fortunately m many cases it is possible to mobilize the vas and thus to enable 
the testis to be brought to its correct position Another uncommon condition 
is shortness of the veins Much of what has been said about shortness oi the 
vas applies also to the veins The vessels may also be mobilized to a certain 
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extent, but great care and gentleness are necessary, for any injury to the 
blood supply is likely to lead to atrophy of the gland Thickened bands in the 
sheath however may be confused with shortness of the veins Abnormal 
attachment of the gubemaculuin may also mechanically interfere with descent, 
but in these cases when the testis emerges from the inguinal canal it tends to 
pass outwards into Scarpa s triangle or outwards and upwards towards the 
anterior superior spine They should therefore be regarded as cases of ectopia 
rather than of imperfect descent 

In cases of serious deformity of the urogenital organs such as ectopia 
\esicae and the more extensive cases of hypospadias, the testicle, for obvious 
reasons is often unable to descend 

While considering setiology it must be mentioned that, in rare cases, a 
condition indistinguishable from imperfect descent may be acquired The 
following is one of two such cases seen by the writer — 


About a year before admi'Mionlo hospital I) \\ aged 19 while working ns a sawyer, strained 
himself severely while 1 elping to lift a tree trunk weighing about 8 cwt He felt a sudden pain and 
had the sensation of something slipping in his groin On examining lnmsclf lie found that the left 
testicle had disappeared from the scrotum At tl e same time or shortly afterwards a swelling 
appeared in the left groin The patient a sensible well developed lad was certain that, until the 
acci lent both testicles had been present in the scrotum and that they were equal in size , also 
that he had never been ruptured or at any time had any swelling in the groin IIis father and 
mother were both interviewed and they were both emphatic that during infancy nnd childhood 
both testicles had been present in the scrotum The retracted tcstielo had nev er returned to its 
normal position On admission a small hernia protruded from tlio external ring nnd the testicle 
which could be felt in the inguinal canal could be mnnipul ited down to the external ring but could 
not be made to enter the scrotum The right tosticlo was nonnal nnd the left side of the scrotum 
was well developed At the operation the condition was exactly that of a typical imperfectly 
descended testis with a large tunica vaginalis and a w ide patent funicular process The explanation 
is probably that the sudden strain caused exccssiv e contraction of tho abdominal muscles associated 
with overaction of the cremaster Tho latter drew tho testicle up into the inguinal canal while 
the former forced t? e bowel into the patent funicular process Tho pressuro of the hernia then 
mechanically obstructed the return of the testicle By the time of the operation a year after tho 
injury secondary contractions of the fascias and soft parts had occurred so that tho appearance of 
a congenital imperfectly descended testis was produced 


It is possible that a somewhat similar course of e\ ents might occur in young 
children and escape notice at the time 

Complications of imperfect descent^A number of complications w Inch may 
accompany or are caused by imperfect descent of the testicle are of importance 
since they may cause symptoms which direct attention to the deformity, and 
also because it is often necessary to bring them to the notice of the parents 
when informing them of the necessity f or treatment Failure of full functional 
development with c vent usi a TROr/i l «nci hernia hav e ai'ready been discussed , 
but it may be mentioned that an interstitial hernia is occasionally found 
~ , 6 hernias are explained by the presence of the testis in the inguinal canal, 
where it forms an obstacle to the descent of the contents of the sac towards 
th “, s tbereasing the pressure within the sac which is forced out 
t , . , le a J ers of the abdominal wall Host commonly this occurs 

the £i^ 

The diaanos^s^is^ablv alSO ° C ^ Ur an f 2 ias to bc distinguished from a hernia 

? “• probability of 

peritoneal cavity IwSmatmk nt , red “ CS * he flmd into * 10 

-the actual cause of XcTis comori? fit r “JP^raumatic orchitis 

or it may be due to a blow the , ^i ST mus ™ lar 

v > tne testis being less mobile than when normally 
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suspended m the scrotum These attacks are often very disabling and may 
be brought on by quite tmial causes The attacks of orchitis hasten on the 
process of atrophy Orchitis or epididymo orchitis may also occur in an 
impcrfectU descended testis as the result of the usual causes of these troubles 
especnll \ a gonococcal infection In such a case if the right testicle is retained 
within the abdominal cant} an attack maj close)} resemble appendicitis 

Tonsros of the testicle or more exactly torsion of the spermatic cord 
though it may occur in a scrotal testicle is wore common w hen the organ is 
undcscomlcd The twist of the cord takes place within the tunica \agmahs 
The liability of an imperfectly descended testicle to this trouble depends upon 
the fact that it is usually suspended by a mesentery w hich contains the sperm 
ntic \essels as well ns the a as and its artery The mesentery is often long and 
narrow so that rotation can easily take place The symptoms are sudden 
onset of \ery so\erc pain accompanied by mdema and redness of the surround 
mg tissues which may completely mask both the testicle and surrounding 
structures With this there ma\ be constitutional disturbance shown by 
vomiting pvrexia and increased pulse rate The diagnosis may be difficult 
especinm when it is not known that the testis is imperfectly descended The 
condition may closely resemble ft strangulated hernia especially when the 
ccdema of the scrotum and adjneent tissues gives rise to a brawny swelling 
from which it is impossible to differentiate the testicle Other cases may 
closely resemble nn acute orchitis Gangrene of the testis may occur and its 
remo\al is often neces&ary 

It is usually stated that an imperfectly descended testis is more liable to 
v %licn ant disease than the fully descended organ This is doubtful and 
published statistics a ary so greatly that a consideration of them does not 
help one to armc at a definite conclusion The writer has seen three cases 
in which a malignant neoplasm has developed in an imperfectly descended 
testicle in one of which the tumour appeared three years after a successful 
orcliidopexy , but he has also seen three cases in which tfiere was malignant 
disease of a fully descended scrotal testicle while the gland of the opposite 
side though undcsccnded show ed no sign of disease 

Symptoms and signs— In infancy and early childhood symptoms are usually 
ah ent Indeed it is surprising how frequently parents are unaware of the 
deformity until their attention is drawn to it after an examination by the 
school medical officer Occasionally the condition is first recognized when 
treatment is sought for a hernia or hydrocele Traumatic orchitis and attacks 
of pain are unusual before puberty and at an earlier age the testicle is unlikely 
to be injured by a direct blow Rarely torsion of the spermatic cord may be 
the first intimation of the condition 

After puberty the symptoms may be se\ere especially attacks of disabling 
pain and orchitis either traumatic or infectne In older children or young 
adults treatment may be sought for cosmetic reasons or treatment may 
haie been advised to enable the patient to enter one of the Services or some 


° * '' Occa sion a lly^m perfe ct descent is associated w ith obesity or with Frohhch s 
« ndrome fdy strophia adiposogemtahs) The trouble then is usually bilateral 
but It E Smith found that in four out of fi\e bilateral cases of this type both 
testicles descended spontaneously just before puberty which was delayed 
In a further unilateral case an operation for hernia at SJ years was followed 
by spontaneous descent three years later Tims the prognosis as regards 
spontaneous descent is not unfavourable though it is doubtful whether the 
spermatogenic function will develop 
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Diagnosis— The diagnosis of imperfect descent as a rule presents no 
difficulty but it is important to distinguish it from spastic retraction of the 
testicle ’ or retractile testicle In chddren the cremasteric reflex is generally 
^ ell marked, but sometimes it is so greatly increased that the slightest touch, 
or even simple exposure of this region, will cause the testicle to be drawn up 
into the inguinal canal or even to disappear altogether into the abdominal 
cavity These may be diagnosed as imperfectly descended testicles and sent 
to hospital for operation The scrotum, however, will be fully developed 
suggesting that the testicles have at times been in the correct position, and 
frequently a history may be obtained from the parents that this has been 
so The diagnosis will be cleared up by repeating the examination on several 
occasions and when the testicle can be coaxed by gentle manipulation into 
the correct position, full spontaneous descent can be expected 

Prognosis — Having excluded these cases of spastic retraction, we have to 
consider whether it is possible to recognize those cases in w hich spontaneous 
descent will occur R E Smith concludes that obesity is a favourable accom- 
paniment and that in these cases descent usually takes place before puberty 
He found that bilaterally undescended testicles nearly alw ays descend before 
puberty and approximately 50 per cent of unilateral cases descend at about 
puberty For full functional development the glands should then be in the 
scrotum Both the date of puberty and its duration vary, but twelve years 
may be taken as the average age of the onset By this time many of the cases 
where spontaneous descent will occur show signs that this is happening Gentle 
manipulation may bring the testicle to the upper part of the scrotum, and if 
there is no evidence of hernia and no tight band can be felt w Inch will hinder 
descent such cases may be left to Nature On the other hand, if a definite 
hernia or hydrocele be present, or if there be thickening of the spermatic cord 
suggesting the presence of a funicular process containing fluid, or any band 
can be made out which definitely becomes tense on the manipulation, then 
spontaneous descent is very improbable and operation will be indicated 

Treatment — Cases of external ectopia where the testicle on leaving the 
inguinal canal tends to pass outwards into Scarpa’s triangle or upwards and 
outwards superficial to the external oblique, are usually accompanied by a 
potential or actual hernia They require treatment on the same lines as an 
undescended testicle w here there is some anatomical condition w hich hinders 
descent 

When discussing treatment with the parents, especially m those cases 
where there have been no symptoms and when the condition ha& been dis- 
covered on routine examination by a school medical officer, one is often asked 
why any treatment is necessary They should then be told of the complica- 
tions and sequel® which have been mentioned, particularly the failure of 
spermatogenesis and the probability of atrophy They should also be told of 
_ n ^° rejection for one of the Services or other occupation where 

a medical examination is required 

-twWi!' 3 * 3 ^ een out that descent and development are closely associated 

anatomical 1 S' desceflt there 18 a developmental factor and an 

instance orchid?^ Wher f there a definite anatomical cause, a hernia, for 
be necessarv removal the sac ° r other anatomical cause will 

alone is unhkelv ^ c ? nse ? wholl y or mainly developmental, operation 
w indicated ** and * 13 m these cases that hormone treatment 

extraclTof 0 the fuP Smith and Engle showed that injection of 

or lobe of the pituitary produced in animals a growth of all 
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the tissues of the testis as "w ell as of the perns and accessory glands These 
extracts are very unstable, but similar results are obtained with the gonado 
tropic hormone found in the urine during pregnancy and probably derived 
from the placenta 

A W Spence and E F Scovven in 1937 applied these facts to the treatment 
of imperfectly descended testicles with a considerable degree of success Since 
then this treatment has been widely tried The hormone certainly does lead 
to an increase in the size of both the testes and the external genitals, to such 
an extent that its effect m this direction has to be carefully watched Indeed 
bj some its success in bringing about descent has been attributed to the 
increase in weight of the testes 

In a recent list of cases treated by gonadotropic hormone recorded by 
Spence and Scowen, in which cases of spastic retraction are excluded of 
38 bilateral cases 18 descended, and of 27 unilateral cases descent occurred 
m 9 Eleven of the remaining cases were treated by operation and m all 
there was some definite anatomical obstruction to descent which could only 
be dealt with by surgical measures R E Smith states and this view is held 
by others, that those testicles which descend with hormone therapy are usually 
those which would descend spontaneously However, the fact that we have 
to deal with both a developmental and an anatomical factor which coexist in 
vary ing degrees suggests the desirability of a combination of operative treat- 
ment with hormone therapy 

With certain exceptions, for example when the operation is undertaken 
for a definite hernia rather than for the undescended testicle, the ideal course 
would appear to be to gi\e a course of hormone treatment some time before 
puberty If the testicle descends, well and good but if it does not descend, 
and if manipulation still shows the testicle to be insufficiently mobile, then 
the operation of orcludopexy should be carried out, preferably at about the 
age of 10-12 years 

A recent account of the anatomy and physiology of the undescended 
testicle together with the indications for, and the results of hormone treatment 
will be found in a monograph on ‘ The Management of the Undescended 
Testicle,” by P M F Bishop (1945) He lays emphasis on the fact that 
endocrinology and surgery’ are not rival methods of treatment hut that, in 
order to secure the best results they should be used in close co operation He 
considers that hormone treatment should as a rule, be carried out when the 
patient reaches the age of nine years and advises that 500 international units 
should be injected once or twice a week until a total of 4 000 units has been 
gixen If considered necessary a second course of treatment may be given 
after a short interval, or larger doses and amounts may be used He also 
advocates a pre operative course of treatment in most cases even when a 
hernia is present, not only to aid development of the testicle but also m the 
hope of overcoming any shortness of the spermatic cord 

R E Smith also advises a course of post operative hormone treatment in 
the hope that this will help the growth of the testicle and so maintain it in 
its new position 

Operative tp.fatmext — Three operative measures have been employed 
(1) excision of the testicle , (2) abdominal replacement (orchido ccelioplasty) 

,n which the testicle is returned to the peritoneal cavity , and H) orchidopoxy 
in which the testicle is transplanted to its normal portion in the scrotum Of 
these, the method of choice is orchidopexy Excision is occasionally indicated, 
for instance, in cases of malignant disease, for unilateral cases particular^ 
in young adults, where the testicle is hopelessly atrophied or undeveloped, 
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or where, the other testicle bang normal, the undescended organ cannot be 
brought down to the scrotum Replacement within the abdominal ca'ity 'is 
very ^rarely performed, and should be reserved for occasional bilateral cases 
in which it has been found impossible to bring the organs do* n to the scrotum 
An important preliminary consideration is the best age for orchidopcxy, 
and very different views have been held The essential facta arc (1) That 
for full development of the testis including its spermatogemc function, the 
gland must be in the scrotum (2 ) This final dev elopment takes place at puberty 
(3) That before puberty symptoms and complications arc unusual, but alter 
puberty these are both likely to occur and the testicle soon undergoes atrophy 
Puberty is thus the important period and hence the ideal time would appear 
to be lust befoie puberty It may be argued that some cases of spontaneous 
descent occur during puberty or, indeed, shortly afterwards, but carcfu 
examination and gentle manipulation, especially if repeated on several 
occasions together with the result of a course of hormone treatment, will, ns 
a rule enable the surgeon to form a very good idea as to the cases in which 
spontaneous descent may occur 

Operation is indicated m younger boys, between tlic ages of fi and 12 years, 
when some complication, especially a hernia, is present Under the ago of 
6 years it is usually best to remove the hernial sac 
and leave the testicle in the hope that natural 
descent may occur If this does not happen, the 
testicle can be dealt w ith at a later ago 

Orclndopexy — In this operation the testicle and 
cord are exposed , the hernial sac is removed and 
any other anatomical hindrance to descent is 
dealt with , a bed is prepared in the scrotum, and 
measures are taken to keep the testis in position 
The last is a most important part of the operation, 
for there is a remarkable tendency for the organ to 
retract to its former position 

In trans septal orchidopexy ( Ombredanne ), which 
will be described m some detail, the undescended 
testicle is brought through the median scrotal 
septum to the opposite side, which is occupied by 
the normally situated organ (Fig 282) The 
advantages of this method are that no sutures are required to fix the testicle 
in the scrotum and that any tendency to retraction is overcome by the septum, 
since the small opening made tor the passage of the testis contracts immedi 
ately afterwards and opposes for an indefinite time any tendency for it to 
return to its original position 

, An incision similar to that used for a hernia operation is made to expose 
the external oblique and the external abdominal ring The inguinal canal 
is opened up and the internal oblique is retracted in an upward direction 
lhe cremaster is torn through to expose the spermatic cord enclosed in its 
iasciai sheath Ihis is freed and drawn from its bed when gentle traction 
.. .if 111 ® the to gtls enclosed in its tunica vaginalis into view The fascial 

1S P re , ferabI y over the veins and the cord is spread out over 

t i t ^ ere has been a definite hernia the sac is soon found, but a 

Xfn L imcular P roc ess may be difficult to identify when the sae is thin and 
intmf 0 ^!™°t inetirae3 ? e ,'S se the vas and veins are partially mvagmated 

from the tunica ??' ralt ’ but ll must be freed from other structures 

irom the tunica vaginalis below to just above the internal ring Just above 
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the internal ring the peritoneum is firmer and more elastic than the thin and 
friable peritoneum of the funicular process and it is here w here the vas turns 
inwards awaj from the vessels that the upper ligature should le applied 
As suggested bj Tj rrell Graj it is also possible bj putting slight traction on 
the cord and introducing the tip of a finger into the extrapentoneal tissue 
to mobilize the vas and also the \ essels and thus to make it possible to bung 
the testis dow n into the scrotum w ithout tension The sac or fumcuHi process 
is afro ligatured and diuded just above the tunica vaginalis and is removed 
(Fig 283) AH tense bands m the sheath are divided so tint the testis is now 
attached above onlv bv the vessels and the vas Throughout the opervtio 



Tl e s*c -t separated from the spermat c cor 1 Its upper 
end has been 1 gatu e l and d v ded 


these structures must be treated with the greatest care and gentleness Any 
mjurj or undue tension will obstruct the blood supply and lead to atrophy 
The lower end of the tunica vaginalis is seized and the fibrous remnant 
of the gubemaculum put on the stretch Firm traction will tear this away 
from its scrotal attachment and also avulse any bands passing outwards to 
Scarpa s triangle or inwards towards the pubis Tins fibrous mass is now- 
transfixed and ligatured just below the tunica vaginalis care being taken to 
make sure that a downward loop of the vas is not included The ends of this 
ligature are left long and are secured by a pair of Spencer Wells forceps (Fig 
284) It will now be possible to bring the testis down to its correct position 
The median raphe of the scrotum is identified and a short incision is made 
into the cellular tissue of the opposite side (Fig 285) With a blunt dissector 
and the tip of a finger a bed is prepared between the septum and the normally 
placed testis The closed ends of the forceps holding the ends of the ligature 
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are pushed through the 

the handle is mampuluted so that .the mtl , . k £f e and through 

it forwards into the scTotal in , , , enc j s 0 f the ligature secured 

tins the pornt of : the forceps .s h ^ed s0 as to 

pa “g- f *1- test.de Partly hy pulhng on the 
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T1 e fil rous lower attachment has been d v ded and 1 gatured and the 
ends of the long 1 gature secured hy Spencer Wells forceps An inc s on 
n tho scrotum has been made on the opposite s de of the med an raphe 


end of the 1 gature and partly by manipulation from above the testis is 
drawn down along the track thus made (Fig 286) When it reaches the septum 
the small opening gradually dilates the testicle sbps through and the aperture 
in the septum immediately contracts and thus prevents retraction The 
ligature is cut short and the testis is now in its prepared bed The scrotal 
wound is closed with a few silkworm gut sutures the incision in the external 
oblique is sutured and the wound in the groin is also closed In bilateral cases 
the most favourable side is selected for the first operation The patient is 
seen and examined at the end of six months and if the first operation has been 
a success the same proce lure is carried out on the opposite side 
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Tyrrell Gray, after freeing and mobilizing the testicle as described abo\t, 
made a bed m the scrotum by forcing the index finger downwards from the 
inguinal canal \\ bile the finger is in position a needle threaded n ith salmon 
gnt is passed from without through the scrotal bed to the inguinal canal 
the finger acting as a guide The needle js passed through the tunic i albuginea 
and then again guided bj the finger, pierces the scrotal bed from withiu 
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The forceps ha\e been introduced through the inguinal canal and tie 
soft tissues so that the points press upon and push forwards the scrotal 

septum 

outwards m close proumitj to the entering stitch Fmillj, the needle is 
passed through the akm of the inner side of the thigh and is tied over a 
small roil of gauze This pre\ents retraction while the stitch is m position 
but it has to be rernoi ed m ten to fourteen days 

Beian e operation — The hernial sac is removed, the testicle freed and 
mobilized and a bed prepared in the scrotum by the tip of the finger The 
conjoined tendon is then sutured to Pouparfc's ligament in front of the coni 
and a purse string suture is inserted through the neck of the scrotum, taking 
up the superficial fascia and the pillars of the external nng The aponeurosis 
and the skin are sutured m the usual w ay 
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Torek’s operation — The testicle and cord having been freed and mobilized, 
a bed is prepared in the scrotum and is packed with gauze An incision about 
U m lone is made in the scrotum on to the gauze pack A second similar 
incision is made on the inner side of the thigh where the testicle can be brought 
without undue tension After the posterior lips of the scrotal and thigh 
incisions hare been sutured together the testis is brought down through the 
scrotal incision and is fixed to the fascia lata by two or three sutures which 
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T1 e testicle has been drawn through the opening in the septum 


tike up the tunica albuginea The anterior lips of the thigh and scrotal w ounds 
arc now closed 

The second stage of the operation when the testis and the scrotum are 
separated from the thigh and both wounds are sutured, is carried out after 
an inters al of tw o or three months 

Post opera ti\ e symptoms and complications after orchidopexy are both 
in requent and not serious Occasionally a hsematoma may develop, and this 
may sometimes become infected The after-treatment is on the same lines 
as that adopted after a hernia operation 

Besulbi — In an ideal result three conditions should be fulfilled (1) The 
testicle should remain in its new position (2) All complications should be 
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cured and all symptoms be relieved (3) The test is should increase m size 
and de\ elop its normal functions At ith iegar 1 to the fb i of t he*e conditions 
the testicle does remain m the scrotum m the great majority ot cases and as 
regards size consistency and mobility becomes mdi tingu hable from the 
normally descended organ As regards eomphcati ns an l »v mi toms it may 
be confidently stated that any compbcatmn *uch as hernia ) y drocele or attacks 
of orchitis mil be cared As regards the tlur l condition it is naturally \ era 
difficult especially when the trouble has been unilateral to speak positively 
as regards the function of spermatogenesis but when anatomical deyelop 
ment is perfect it is highly probable that functional development is also satis 
factory Formerly the results of orchnlopexy Mere very poor largely owing 
to failure of recognition of the importance of thoroughly freeing and mobilizing 
the testicle and also to attempts to suture the testicle m its new bed thus 
running the risk of causing an orchitis likely to end in atrophy 

For instance in 1908 L B Ran ling investigated the results of orchidopevy 
by the older methods m 40 coses Of these 4 were fair results 3 promised 
favourably 8 were not traced and So were failures McAdam Eccles in 
1903 arrived at very similar conclusions Tyrrell Gray in 1930 investigated 
the results m 31 cases He obtained a perfect result in 60 per cent poor result 
in 16 per cent and atrophy in 10 per cent Southara writing m 1927 on 50 
operations in which a very similar method was employed had a successful 
result in 72 per cent and failure in 28 per cent 

The writer in 1924 investigated the result of the trans septal operation 
in 50 consecutive operations The patients were examined between one and 
two years after the operation and the results were classified in three groups 
(a) The testicle is approximately the same size and consistency as the normal 
one it is freely movable in the scrotum and there is no induration around 
it or the spermatic cord 35 cases or 70 per cent (6) The testicle is of normal 
consistence but is either slightly smaller or situated at a slightly higher level 
than its fellow 8 cases or 16 per cent (c) Testicle is soft and flabby or atro 
pined These are failures of which there w ere 7 cases or 1 4 per cent A second 
senes of 50 cases investigated a few years later gave almost identical figures 
These results are certainly a great improvement on the results of the old 
operation and it may be hoped that with the combination of orchidopexy 
and hormone treatment future statistics will show further improvement 

Philip Turner 
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CHAPTER LII 

TUMOURS OF THE TESTICLE 

T HIS chapter includes an account of the tumours of the testis and its 
intimate coverings , in addition to a description of testicular neoplasms 
a bnef note is appended relating to the infrequent tumours of the epi- 
didymis, tunica vaginalis and tunica albuginea which invest the organ. 

Testicular neoplasms constitute only 5 8 per 1,000 of all malignant tumours 
of males, and only one patient to every 1,500 male surgical hospital admissions 
(Hmman 1935) 

TESTICULAR TUMOURS 

In no field of surgical pathology is there greater confusion and disagree- 
ment than in the attempt to interpret and classify neoplasms of the testis 
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groups of tumour m respect of clinical course radio sensitivity and unit irr 
hormones 

Seminoma— Tins group of testicular tumours presents a distinct hi, to- 
logictl appearance readilj recognized under the microscope the structure 
is relatively homogeneous and composed of sheets of cells with finely gianuhr 
ctstoplasm and with large someirhat rounded nuclei containing orouunent 
acidophile nucleoli A fine stroma and a greater or less degree of lympho \ tic 




B Intern! eem noma of test cle four vears elapsed bet era the remo al of eacl te t Je 
from a man aged 0 ( Vr GeojJ t>j Part t 3 rose ) 

infiltration are also characteristic This tjpe of tumour corresponds with 
the slminome first differentiated by Chevassu (1006) and recognized by 
Gordon Bell (192o) Dev "McDonald and Brodero (19fl) 

Teratoma— All testicular tumours the histological appearance of winch 
does not conform to the seminoma tjpe are referred to collect* eb as terato 
ma t» in the histolog} of this group mixed tissues cartilage tubule formation 
and in a small number chorionic elements are found In a eonsecutiae series 
of 32 eases 14 proved to be teratomata and IS « ere semmomata (Gordon 1 lalor 
and Till 1938) 
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Interstitial cell tumours are very rare and constitute a class by themsehes 

' ' Ace— Testicular tumours are more precocious than those of many other 
o roans of the both the age incidence of the tumours of the Middlesex 
-erics (Gordon Tav lor and Till 1938) corresponds almost exactly with -that 
gnen b\ thcvassu (1900) the average age for the teratomata being 28 and 
for the «emmonnta 40 a ears , 

Familial incidence— Testicular tumours ha\e been recorded in brotiiers 
(Raven, 1934) , a right testicular tumour 
was found in twins (Champhn, 1930) 
It is reasonable to think that a foetal 
“ rest neoplasm might occur in each of 
unio\ ular tw ms 

Bilateral testicular tumours — This 
condition is not very rare , Weyerbachcr 
(1938) says 1 percent Bcdart described 
the first case m 1853, and m 1930 Lewis 
and Priestley were able to collect fifty 
cases of bilateral tumour from the 
literature Undescended testes are more 
prone to dual malignancy, which is more 
frequently encountered in middle ago , 
children and patriarchs hav e occasionally 
presented themselves with this double 
threat to life 

Occasionally a neoplasm originates in 
each testicle simultaneously (Grevjlhus, 
1937 , Graves and Lawrence, 1942) In 
Gra\ es and Law rence s case one testicle 
weighed over 880 gm and the other 
950 gm , the two tumours together 
weighed more than the normal weight 
of the liver, each was an "embryonal 
carcinoma ’’ In such bilateral tumours 
death has soon ensued 

However, the tumour usually appears 
in the second testicle a month or tw o after 
epensttatt on Cfte first organ , fVirwn k 
case (1932) was fortunately alive three 
years after the removal of two semmo- 
. niata In Geoffrey Parker's case four 

> v ar» cl vpxeu betw ten the two operations for bilateral seminoma (Parker, 1938) 
Poiyorcmdism and tumour— Boggon (1973) »«« oah a We to coUcct tnche 
ca.c« Of lucc^on tcMicle Handlcv and Crawford (1944) have added several 
mlu n including one of thtir on n Sy meomdis ( 1 935), how ev er, has actually 
ret omen n ratoma of an ntcc— ory abdominal retained testis, the tumour 
1 a *«25 " I >r< * omm,n0e of chorion epitlieliomatous elements 

Orchitis of mumps and testicular tumour— Weyerbachcr (1938) reported 
Ust, r tfmt d ® tctI t,ie beginning of testicular trouble 
It, VVr f n,,,m I w four and twelve months previously, but in mnnv 

th* "«< rx »' w *“"» r and am relationship dubious ^ 

t ^SSHf ar » tu * nour — ^ In n Middlesex Hospital senes (Gordon* 
Tavlor n I ill, 1 3H) a history of injury was obtained in 20 poi cent of the 
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case** ft figure winch approximates the 17 5 percent found m Cairns s series 
on the other hand an association of trauma and neoplasm lias been affirmed 
to obtain in nearl} half the cases (Wiyata 1913 Fetter 1941) 

Injuries as diverse as a blow on the testicle from a cucket ball a hnoc) 
from the shaft of a hand cart the hick of an infuriated lady and the body 
weight of a clumsy owner maladroitlv directed have been adduced as respons 
iblc incidents b} patients and in man} it is difficult to escape the conclusion 
that the sequence of c\ents indicated bears a definite causal relationship 
Some of the cases which appear to Ime had a clear traumatic origin have run 
« hurricane course 

On the other hand sometimes an apparent causal relationship betv een 
mjurv and the development of a primarv testicular neoplasm seems definite!} 
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disproved This is well exemplified in a case of Sir Janies Walton which was 
recounted by Can ns (192G) 

Cases — A man was wounded in the left thigh and low er part of the scrotum 
b\ a fragment of bomb during February 1918 Four months after the injun 
the left testicle was found to be enlarged but the man refused surgical treat 
ment until July 1919 At the time of operation on the right side of the scrotum 
was a small isolated nodule m the dartos muscle alongside one of the scrotal 
scars resulting from the enemy injury of a year before The nodule was in 
no way connected with the right testis which was normal The nodule in the 
ngl t scrotal scar and the left testicular tumour showed the histological appear 
ances of a seminoma „ , , . , , , 

The inference is that in this patient the testicular neoplasm was ahead} 
present in the left testicle before any injury was received and that the scrotal 
nodule was due to malignant cells being carried to the opposite (right) side 
of the scrotum by a piece of metal to produce an implantation tumour 

Ceccarelli also records a case w here an injury to the scrotum caused sufficient 
36A 
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damage to necessitate ablation of a testicle an early seminoma was found 
in the 5 testis which must have been present in the organ before the injury 
In some instances a history is obtained that following a relatnely slight 
injury a testicular tumour which scarcely attracted the bearers attention 
before the trauma suddenly assumed very rapid growth 

Interstitial cell tumours of the testicle — Huffman (1941) found thirteen 
cases m the literature and added one of Ins own Somerford (1941) reported 
still another one of the cases was bilateral In a number of patients the 
malady is encountered in childhood and the testicular tumour is associated 
with the premature development of secondary sexual change Sometimes 
gynsecomasty is present One adult had suffered from impotence for some 
time and lmido returned after orchidectomy (Hunt and Budd s case) 

In Somerford s case a boy of eleven years had shaved his face for two J ears 
the secondary sexual changes maj or may not undergo retrogression after 
orchidectomy 

Clinical varieties of malignant disease of the testicle— Type 1— Cancer of 
the testicle typically develops slowly insidiously painlessly relentlessly The 
organ is heavy the outhne may he bossy no other disease causes such 
early or such complete loss of testicular sensation as does a new grow th There 
may be a hydrocele or even a luematocele The spermatic cord is at first 
normal but sometimes is thickened the vas deferens is never headed as 
in tuberculosis but nodules of growth are very occasionally palpable in the 
spermatic cord On rare occasions infiltration of the spermatic veins by new 
growth has been felt 

The lymphatic glands m the abdomen are often involved earl} the inter 
communication between the juxta aortic glands is so free that a lump may be 
found on the opposite side of the abdomen to the diseased testicle although 
the mass is more hkelj to be felt on the same side The inguinal glands are 
rareh implicated unless the scrotal coverings are infiltrated by the testicular 
neoplasm The pilot or Virchows gland in the left supra clavicular fossa 
mi} sometimes show earlj enlargement 

The determination of a hormone in the urine is of diagnostic as well as of 
prognostic value A positive test for the hormone denotes the presence of a 
malignant testicular growth its absence has no significance The semmom a 
is associated with an increased excretion of the hypophyseal hormone the 
teratomata are often associated with an output of chorionic hormone 

In some cases the testicle may be grossly enlarged ( le teshcule du taureav 
ol t rench authors) on occasion attaining the size of a child s or even an adult s 
icau in oil ers such as Sir Hugh Lett s case the growth only measured 
- cm in diameter at the time of operation in others the dimensions are far 


IMiere the patient seeks advice when the growth is still of small dmien 
sions the precise testicular situation of the tumour is of diagnostic value the 
irrmttlia ,!r o, tIus s t a ge ma y be definitely separable from the lump New 
an t,,,? 1 ld y m ‘ s T are extremely infrequent and are always diagnosed 

refinemen , of diagnosis are uTbeavof i*'’ 0 Wasser P™ ^on may be 

L i type 01 locular neoplasm— Some of these 

sexual excesses (raearf! 1° c" 6 ro f ,nU l' contracted gonorrhoea or indulged in 

to the testicle Id am pfimlS “’”2? a 0111618 ha '° 8uffere<J an m j” y 
( traumatic group ) pernaps hrst regarded as cases of traumatic orchitis 
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The Tate of growth may be incredibly rapid thus a merchant seaman 
presented himself with a gigantic testicular tumour which m about four 
weeks had attained the size of an adult head This hurricane course may be 
encountered in neoplasms of a retained testicle as well as the normally descended 
organ A patient had an inguinal testicle slightly injured bv a fall from a 
waggon the testicle became rapidly swollen and painful and was removed 
b\ the writer employing the Gregoire Chevassu technique Despite the radical 
operation the patient was in his coffin in twenty days from the operation 
in this patient tumours could almost be seen grow mg on the scalp and over 
the whole body on and under the skin (Gordon Taylor 1938) Frank Kidd 
operated on a similar case in which death ensued as dramatically fourteen 
day s from the operation 

Bad ile s patient presented himself with gonorrhoea and a testicular tumour 
which had been regarded by several surgeons as of venereal nature The 
tumour unfortunately prov ed to be a chorion epithelioma the man died 
twehe days later with abdominal and pulmonary metastases (Badile 1930) 

A patient had contracted syphilis four years before and gonorrhcea a few 
weeks before coming under the writer s observation for a testicular swelling 
the man had also received a blow on the scrotum from a fille de joie 
the testicle grew with frightful rapidity and despite the fact that it was a 
seminoma death occurred in four weeks (Gordon Taylor and Till 1938) 

Another man who had noticed a painless swelling of a testicle for one 
month experienced a sudden violent pain in the organ and some fluid was 
found in the tunica vaginalis two days later a still more violent pain m the 
testis necessitated morphia Surgical exploration revealed blood clot in the 
tunica vaginalis and the testicle was found to be occupied by a new growth 
(Pillon and Thevenot 1935) 

Type S — A clinical type characterized by slow testicular growth — This type 
emphasizes not only the occasional slow growth of a testicular tumour 
but also the nonchalance of some patients A seminoma of the testicle 
enlarged painlessly for five years before sudden rapid growth brought the 
patient to the surgeon in another case a history of four years was given 
by no airman who had apparently been little inconvenienced by a testicular 
tumour which had the dimensions of a good sized pear an enormous mass 
almost filling the abdomen was the means of bringing him under medical 


observation 

A parson v ouchsafed a history of a testicular swelling which had gradually 
increased for ten years (E Pearce Gould) Wakeley recorded the case of a 
awf.v hh.vrJy jqgrbfc v ears in whom a swelling of the right testicle had been 
present for eight years before admission to hospital Grevilhus mentions 
three patients in his Scandinavian series who had know n the existence of a 
testicular swelling for tea fifteen and lu*nly years respectively before a sudden 
increase of grow tn declared itself 

■j-yp e 4 The primary growth remains unobtrusive in size or presents no 

compelling symptoms — The metastases nevertheless by reason of their rauiti 
nhcity their regional distribution tlieir enormous dimensions or the arresting 
symptoms which they produce dominate the chmcal picture 

(a) PUL 310 EABV Type— The patient may present himself with pulmonary 
sv mntorns the condition of the testicle may hav e failed to attract his attention 
and may only be discovered m the course of routine general medical examina 
tion The X ray appearances of pulmonary nodules secondary to a malignant 
neoolasm of the testicle are almost diagnostic ( cannon ball nodules) it 
ITwell to bear in mind Hugh H koungs (1920) assertion that multiple 


36B 



560 TEXTBOOK OF BENITO URINARY SURGERY 

tumour nodules m the lungs in a man below 45 years are almost pathognomonic 

° f ^soroo patients belonging to this pulmonary group the testicular tumour 
only becomes apparent later in the course ot the malady In one such ease 
reported by Gordon Taylor and Till the diagnosis was established by X ray 
examination of the thorax and by a very strongly positive Friedman reaction 

before any testicular change was apparent > 

Craren and Stewart (1036) recorded the case of a boy of fifteen years who 
complained of dyspnoea pain in the right shoulder and chest and a sense of 
profound fatigue after exercise A large mass was present in the chest yet 
the testes were very atrophic Hon ever 10 000 units of prolan were found m 
a litre of urine only later were two small nodules found in one of the atrophic 

(6) Glandular enlargement of neck axilla etc — Sometimes the 
nature of the glandular enlargement secondary to a primary testicular tumour 
has not been established until biopsy Gordon Taylor (1938) had one such case 
where there was no clinical enlargement of either testicle Gibson and Arnold 
(1932) record the case of a man of 20 years who first consulted his medical 
adviser for a palpable mass m the left supraclavicular fossa After a lapse of 
time a more thorough clinical search revealed a small nodule in the upper pole 
of the right testicle 

(c) Malignant disease of the testicle simulates an acute 
abdomen — In one case (Jayne and Jarre tt 1943) the patient was admitted 
to hospital with a tentative diagnosis of perforated peptic ulcer The man 
had been at work till the onset of the abdominal pain which was found after 
death to have been due to a haemorrhage from a superficial metastasis in the 
liver into the mesocolon and to the irritation of a small blood stained effusion 
in the peritoneal cavity 

(d) Gastro intestinal symptoms — These on rare occasion bring the 
patient with a malignant testicle under medical observation A man of 
24 jears entered hospital for pain in the right hypochondrium and right renal 
an„le (Iorantsas 1930) A careful investigation at the time of admission 
revealed an abnormally small left testicle and normal breasts The alimentarj 
tract was \ rajed and the mans appendix appeared to demand removal 
lie left hospital convalescent [sic] after this operation but six weeks later 
the patient returned on account of rapid increase in size of the previously 
small left testis The tumour was a chorion epithelioma and the disease ran 
a hurricane course 

Another patient came with a complaint of vague gastro intestinal dis 
turbancc ol six weeks duration Further interrogation and examination led 
t0 t " scover y °* an enlarged testicle which had been present for a year 1 
te) ureast hypertrophy has on rare occasions been the earliest sign to 
attract attention (vtde p 567) 

T1IE ® ACK ma > *>e the symptom which first brings patient and 
i ** o e ther this may have been present for a considerable period before 
ku f»f til *4 Iritei f°g at,on 'nay elicit the information that a painless 
° , *‘ as bee" present unheeded for some time In rare 

flrnnmnn „ „,ni , ma y be the first symptom and may be due to the 

tumour to which no allusion has been made by the 

Srllw m ST' S "T ha '> at once «“> °‘ her 

finine ,’' u:k ma y be due to osseous metastases in the lumbar 

o? Gilbert s fence pS Srowtiis in bone were only present in 0 7 per cent 
Fain in the back is sometimes alleged to indicate the 
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invasion of the inferior tena cam bj metastases Finally laparotomy has 
Occasional!}, disclosed an explanation for the lumbar pain In the discover! 
of a seminoma of an abdominal testicle 

(?) Sexual pPECOcm — Sacclu records an interesting case where most of 
the st mptoms of sexual precomtj disappeared after the removal of an ah eohr 
carcinoma of the testicle The bo} showed rapid physical and mental 
development at the age of 5 jean, his left testicle was removed at the age of 
<1 } ears and the hair of his premature beard began to disappear w ithin a month 
The voice again assumed a childish character and retrogressive change con 
tmued m the other secondarj sexual characters 

( h ) Other clinical phenomena predominate — A patient came under 
surgical notice for c suelhng of the left side of tl e face and a discharge of blood 
from the nose The left superior maxilla after remov al exhibited the histological 
characters of a chorion epithelioma Subsequent investigation of the scrotum 
revealed a left testicle having the dimensions of a small tangerine orange 
Death ensued five weeks after the appearance of the facia! swelling 

Gynercomasty is not a very frequent accompaniment of testicular neo 
plasms but when present presages a clinical course of the worst omen The 
condition was onlj noted once in a series of 100 cases analysed by Gordon 
Taj lor and Till (1938) Qrnnbv (1938) however refers to this state of the 
breasts as being fairlj frequent Cases of chorion epithelioma most often 
exhibit this phenomenon jet h.nss (1930) found gymecoraastj present in 
onh o 7 per cent of this group 

The condition maj be noted after the diagnosis of a teratoma of the testis 
has been clinically established or the phenomenon may betoken the efflores 
cence of metastases on the other hand a transitory swelling of the mamma? 
and axillary glands has been observed two months before anj enlargement of 
the testicle (Cairns) Gynecomasty may be unilateral or bilateral the breast 
change being sometimes more developed in one mamma The breasts have 
been know n to attain the size of fists (Heidnch Fels and Mathias 1930) in 
this ca«e the nipple-, and areoke were pigmented and the secretion from the 
nipples was sufficient to necessitate frequent changes of underclothing 

Histological examination of the breast tissue in cases of testicular 
gjmecomastv reveals marked hyperplasia of the lactiferous ducts the latter 
are not onlj more numerous than is usual in the male breast but are lined 
by columnar cells exhibiting active proliferation Fat droplets hare also been 
noted m the cells and surrounding small celled infiltration 

In addition to breast changes a testicular tumour maj be associated with 
a Ais-Luibjfiwr, 1 tewsfifcv auvAvsw? rfifl.be .w.huib .may esJidut -a /vqmudnr 

ance of the clear swollen chromophobe cells which are usually related to 
pregnanev (Entwislc and Hepp 1935) 

Biological tests in malignancy of the testicle— In 1928 Aschheim and 
Zondek published their biological test for detecting the presence of gonado 
tropin in the unne of pregnant women It was soon discovered that certain 
tvpes of genital malignancy in women including hjdatidiform mole and 
chorion epithelioma might also give a positive reaction m the unne and that 
the same result could also be obtained in chorion epithelioma of the testicle m 
the male Heidrich and FeH (1930) were the first to report a chorion epithelioma 
of the testicle in a man of 3> jears with gjnsecomasty in whom a positive 
Aschheim Zondek reaction was obtained lerguson (1934) estimated quantt 
tatneh thp amount of gonadotropic hormone m the urine of patients with 
testicular tumour and endeavoured to correlate histology with hormone 
concentration m the unne 
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If the test is to bo utilized as a criterion of the progress of the malady it is 
important that it be first performed before radiotherapy or orchtdectomy 

The undescended testicle and malignancy— The percentage of eases of 
umJeseended testicle in the male population is reckoned at a slightly different 
figure by various observers but prolablv in about 0 2 per cent of the male 
sex is one testis undefended If the frequency of malignant disease of the 
testicle were m no way related to non descent of the organ then only 0 2 per 
cent of any scries of testicular neoplasms ought to involve undescended 
testes However Gordon Taylor (1938) found an undescended testicle to be 
the site of new growth m no less than 30 per cent of lus series Dean (1935) 
m 13 5 per cent Miyagi (1038) in 12 4 per cent Hinman (1933) m 12 2 per 
cent and Rubischou (19°6) in 11 per cent In an analysis of 1 371 malignant 
tumours of the testicle Rea (1931) found an undescended gonad to be occupied 
by the new growth in no less than 10 per cent of his collected series that is 
to say malignant disease of the undescended testicle in his analysed cases 
was at least fifty times as frequent as it should be if maldescent earned no 
increased liability 

Further suggestive evidence of the special predisposition of the ectopic 
testicle to undergo malignant transformation is obtainable from Gilberts 
paper (1941) In patients with cancer of one testicle and unilateral crypt 
orchidism the ectopic organ was the organ affected in 97 5 per cent of the 
cases 

Amongst patients with bilateral cryptorchidism and unilateral malignancy 
of the testicle 24 6 per cent subsequently developed cancer in the second 
retained testicle whereas m patients whose testes were both in the scrotum 
malignancy in one was followed by cancer in the other gonad in only 0 76 per 
cent Thus the frequency of bilateral malignant involvement of ectopic 
testicles is thirty tw o times that of scrotal organs 

kot without interest are the investigations of Pace and Cabot (193G) on 
the histology of undescended testes removed from patients w hose ages ranged 
between 18 and 67 years in no less than two and possibly three specimens out of 
twenty four the existence of unsuspected early malignant disease was revealed 

The paucity of cases of malignant disease in testicles brought down into 
the scrotum by orchidopevy would appear to suggest that a protective, action 
against malignant change in the organ attaches to operation successfully per 
formed 

The length of the interval between orchidopevy and tumour formation 
which in Gilberts series averaged as much as twelve years for a seminoma 
«rmf ws Jsf s AswAs stsriwslj' jwipau? Sp nridude qneraJb ve trauma its 

the determining cause of malignant transformation in the vast majority of 
cases On the other hand inadequate fixation or subsequent recession of the 
organ w itlnn the inguinal canal or abdomen has been follow ed bv malignant 
change in a suggestive percentage of cases of cancer following orchidopexy 
(Bouchard and Laquiere 1925 Marcuse 1928, Mackenzie and Ratner 
1034 Deitermann 1937 Chauvrn 1938 Chevassu 193o and Chitty 1933) 
Tins finding would appear to strongly indicate the need for orcludectomy m 
cases where orchidopexy has failed 

\ ery rarely the rapidity with which testicular malignancy declares itself 
after orchidopexy appears to suggest a causal relationship between operation 
and malady Such cases are exceptional two have come under my own 

Case l — A man of 3° years who had had a retained testicle in the inguinal 
canal all Ins life developed a hernia and submitted himself to a radical cure 
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and orchidopexj ft .thin six months of operation the testicle fixed m its 
new environment displaj cd unmistakable signs of mali 0 nanej and u as prompt J 
removed A large rapidly growing mass in the iliac fossa was submitted to 
radiation the tumour was reported as a carcinoma but may well have 
been a seminoma The growth was at first dramatically radio sensitive and 
death was postponed for nearly twenty months after radiation therapy was 

commenced . . , , 

Case 7 — A man of 2 i years had a. retained testicle in the inguinal canal 
all his life He was operated upon bj a nortl ern surgeon for a hernia which 
had recently appeared and OTchidopcxy was also performed Hit/ in three 
months and before the testicle had been freed from the tlugh to which it bad 
been temporarily attached according to the Kcetlcy Torek technique the organ 
exhibited indubitable signs of malignancy and was removed Despite radiation 
therapy the man succumbed within six months of the orchidopexj 

Malignant disease supervening in vn incuts vl tisticlf umliced 
inside the abdomen (orchidocleisis) — Romiti recorded a case from Taddei 8 
clinic in Pisa where malignant disease developed in an inguinal testicle of a 
man of 37 jears whose inguinal hernia was repaired and whose testis was 
replaced w ithin the abdomen — a reprehensible procedure * 

A ca*e also came under the writers observation where a boy of 15 years 
had a left inguinal testis replaced within the abdomen Six jears after the 
operation a large hard fixed tumour appeared in the left iliac fossa just inside 
the internal abdominal ring tlic lower limb was swollen and ccdcmatous 
and there appeared great probabihtj that mahgnancj had attacked the 
replaced testicle Mctastases soon appeared in the thorax stronglj suggestive 
on radiography of a testicular origin and also on the left side of the neck these 
grew at a phenomenal rate and death quicklj supervened Jso autopsj was 
permitted and microscopic confirmation of the diagnosis was never forth 
coming 

In cases of malignancy following orchdopexy there seems to be the same 
dela\ before surgical intervention tl at obtains in connection with scrotal 
testicular neoplasms in Gilbert s series the av erage duration of the tumour 
was sixteen months jet at the time of operation GO per cent were still operable 
In 83 per cent of this very limited group of testicular tumours the neoplasm 
originated m a testicle u hich w as scrotally placed in 1 7 per cent the organ 
had been faultily placed or had receded 57 per cent of this group of tumours 
were semmomata 34 per cent teratomata 

The in this type of ease vs worse than m malignant disease of 

primary scrotal testicular tumours Only about 15 per cent of tins group of 
cases are alive three years afterwards and only one case of seminoma and one 
ol teratoma alive at five years 

Diagnosis of malignancy in the ectopic testicle — The diagnosis of 
a ma ignant tumour of an inguinal or abdominal retained testicle is not alwavs 
as simple as might be imagined some cases that pre operatively appeared 
,P rove ^ at operation or on microscopic examination to be of 
r.f , , er , more often it happens that the sanguine hopes entertained 

and fparfnl^ni iasn0sis extm guished by the operative discovery of stark 
... p\neTnpnrJ^ nanC ^i ^^‘bons enumerated below from the writers 
diagnosis exemplify some of the conditions which may confuse the 

lmnnna/ieitmJp an & $ reat thickening of the tunica vaginalis of an 

VnftnWipnl pts n this case the cheerful diagnosis was only established on 
histological examination of the organ after removal * 
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(t) Irmluetlh tnlfnUUal f ernta he tween the cvtcrria! and internal oblique 
imiHlcs KVMKMtul with n ret aim cl testicle This patient had been referred 
fln insurance comp mi nml a taut ions diagnosis was made At operation 
near the week of the hernial aac of this burly patient an incongruously small 
"tit normal testicle was found and rcmo\ed 

(e) 1 m abdominal lenticular nro; lam i may become firmly engaged m the 
jielus nml may produce derangements of urination akin to those occasioned 
by the impaction of ft fibroimoma of the uterus in the female Such a dis 
creditable error m diagnosis results from neglect to make a systematic examina 
(ion of the hernia rings nml the scrotum 

Ul) The simulation of an appendix abscess by a malignant growth of an 
abdominal tisticle hnd deceived other clinicians in two patients coming under 
tht writers observation Despite the fact that there was no elevation of 
t mptrotun or pulse rnti no vomiting anil no intestinal denngement the 
dneno-is of appendicitis had been confidently predicted the absence of a 
tcstick on the right aide hnd failed to be noted 

(<■) Tor non of a malignant grouth of an ablominal testicle may produce 
M mptonis Miggestnt of an acute abtlommnl crisis and the sudden complication 
mn\ thus he the means of drawing attention to ft malignant malady Such 
a <i < has been recorded li\ I- mar key, who c patient was a cryptorchid with 
hilator d testicu] »r mahgnnnev complicated by torsion and necrosis of the right 
orpnn 

Prognosis i\ uvt ro\ v\r \ of tiii ictop/c testicle— T hree personal 
ea*>es of ninlignant disen^e of an inguinal testicle treated by inguinal orcln 
dietoniv nml radiation therapy have survived operation many years two of 
the en-e«. were reported ns spermatocy tomatn le sennnoniata and a 
child of seventeen months hnd a teratoma of an inguinal testis In the two 
itigumnl «•< nunonmta the post operative \ ray treatment was not administered 
nciording to modern standards vet one survived operation twelve years before 
being killed in accident and the other is still alive twenty four years after an 
op< ration performed whin lie was 17 years of age 

flic teratoma of the inguinal testis which was submitted to extensive 
radiation therapy nftir operation is still alive and well eighteen years after 
The gloom which characterizes the clinical progress of malignant disease 
of the attlominal testicle is relieved by one or two encouraging cases Lecene 
is quoted bv Aurousseau as having operated upon ft man of 40 years who had 
acute abdominal symptoms nml who on account of the absence of a testicle 
in the scrotum or inguinal canal was pre-operitively regarded os a case of 
tor- toes of an aMoateeatl tc^trdo Sargecs! r&veaitfl a xsalgisani 

tumour which proved histologicallv to be a seminoma the patient was alive 
and u ell oier eleien gears after removal 

Another long lived abdominal testicular neoplasm was operated upon by 
Quinhv (I'HS) The patient was given two courses of postoperative X ray 
treatment but three y ears after operation a lump in the thorax caused a rib 
to bulge and there was evidence of pulmonary metastases m the lungs and the 
liver w as enlarged Intensive radio therapy was again instituted and the mail 
was alive ten years later 

Dnfortumteh many such primary growths are hopelessly inoperable 
when they first come under surgical obserration the degree of glandular 
involvement precluding any protracted survival Nevertheless Dew recorded 
a case where ft man of 37 years had a testicular tumour retained inside tiie 
abdomen and exhibiting the tremendous size of 8 m by 6 m by 5 in despite 
the hr e volume of the tumour there was no sign of metastases m lumbar 
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glands or elsewhere Adr anced pulmonary tuberculosis however had unfitted 

the patient for any operate e surgery 

0>, SET OF 3IALIOVANCY IN THE TJNDESCENDED TESTICLE AFTER HORMONE 
THERAPY— Despite the fe\ensh efforts of endocrinologists the writer can 
find only one case on record (Yates Bell) where a seminoma developed in 
an undescended testicle one j ear after its descent into the scrotum the 
boy of 16 years had been previously to the lodgment of the testis m the 
scrotum tormented by repeated hypodermic injections of some gonadotropic 


nuriiiune , , ,, 

Treatment of malignant disease of the testicle— Naturally the earlier results 
of simple orchidectomy proved disappointing since castration can only be 
curative when performed before any malignant cells have been carried by 
lymph or blood stream to produce metastases Wasterlain (1932) found less 
than 6 per cent of testicular tumours alive at four y ears after simple 
orchidectomy 

J B Roberts of Philadelphia (1902) utilizing a transpentoneal approach 
made the first surgical attack upon metastatic lumbar glands consequent 
upon a testicular neoplasm The French school of surgery contributed most 
to the development of the extraperitoneal radical operation and in chrono 
logical order Raymond Gregoire (1906 1907 1 908) Cuneo (1906) Chevassu 
(1909) and Gosset did pioneer work in this domain Bland Sutton (1912) was 
not slow to seize on this radical technique which came to Britain from across 
the Channel 

Increasing experience of the radical procedure unfortunately dis 
appointed the hopes which the operation first appeared to promise The writer 
himself remained a protagonist of the operation until in the course of stripping 
the spermatic vessels lymphatics and glands downward towards the inguinal 
canal plaques of new growth were found on the wall of the inferior vena cava 
Despite this incomplete operation radiotherapy enabled the man to live 
eight and a half years • 

Orchidectomy combined tilth radiotherapy is the most promising method of 
treating testicular neoplasms The primary growth must always be removed 
m order to preclude the unnecessary absorption of breakdown products of the 
tumour winch takes place under X ray treatment and which may engender 
severe toxic sy mptoms especially if disintegration is rapid Orchidectomy also 
enables an accurate histological diagnosis to be made 

X ray treatment should be employed not radium needles or pack The 
scojie of irradiation should embrace the pelv is inguinal region the bom oJateral 
lumbar glands and the glands on the opposite side of the aorta Levitt advises 
tint the treatment be carried out m two stages the pelvis being irradiated 
urst and the lumbar glands subsequently with or without an interv al according 
to the general condition of the patient About three w eeks of daily treatment 
arc required for each part of the irradiation the total therapy lasting a period 
of not less than six weeks 


Radiotherapy has improved the prognosis in the radio sensitive group of 
the semmomata to a remarkable degree In a certain senes of twenty four 
cases of seminoma treated at Middlesex Hospital by orchidectomy and irradia 
" ere , allve at four y ea *s (Gordon Taylor and Till 1938) 
p g in the radio resistant teratomata remained more gloomy Eigh 

n Bn 6 r C thnlr,mo t l Urt ii e,ght ? ase9 of evcr y ^P 0 of testicular tumour treated 
at St Bart olomew s Hospital t e 47 3 per cent were ahve at five years 

STsLuhr 'tumZf r M P M1 > «*«* “ » P- cent of 
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The figures winch emanate from the Mayo Clinic (1941) arc still more 
encouraging in a roaladj which former!} ran such a malignant course Their 
figures show that 47 4 per cent of semmomata are ah te and i tell at ten years 
and 67 6 per cent at five yearn 

Even m the teratomata, 29 3 per cent were alive at five }ears and 26 4 
percent at ten years 

Six of the cases from that Chmc have even lived tw enty years, of wind 
four were semmomata, and two teratomata, none of these twenty cases 
however, hid rccen ed radiation therapy 

Even in cases with metastases, if these be radio sensitive, life may he 
prolonged by years 31 S per cent of the Mayo Clinic cases with metastases 
lived five } ears, but 61 7 per cent without metastases survived five j ears 

The most recent figures relating to prognosis come from the wntei s 
Skinner Lecture delivered before the Faculty of Radiologists, 1 5th Nov ember 
1946, and are quoted here , they comprise 636 hitherto unreported cases of 
malignant disease of the testicle submitted to simple orchidectomy and 
post operativ e radiation 

Cases operated on up to and including 1945 t e cases that might have 
Jived 1 vear 

Number of cases 636 

Dead within }ear 244 

Percentage dead within year 38 3 

Cases operated on during the years up to and including 1943, t e cases that 
might hav e hv ed 3 } ears 

Number of cases 520 

Dead within year 273 

Percentage dead in 3 jears 52 5 

Cases operated on during the years up to and including 1941, i c cases that 
might hav e In ed 5 3 ears 

Number of cases 396 

Dead within 5 years 218 

Percentage dead at 5 } ears 55 5 

Cases operated on during the > ears up to and including 1936 , 1 e cases that 
migJit hav e hv ed 10 v ears 

Number of cases 155 

Dead w ithin 10 } ears 1 1 8 

Percentage dead at 10 j ears 76 1 


Prognosis bases on Histologv of Tuhouk 


Cases dead at end of 1 3 ear 
Cases dead at end of 3 5 ears 
Cases dead at end of 5 v ears 
Cases dead at end of 10 j ears 


45 6 per cent of Teratomata 
39 „ „ „ Semmomata 

66 „ „ ,, Teratomata 

42 , „ „ Semmomata 

82 , „ „ Teratomata 

47 5 , „ „ Semmomata 

85 „ „ „ Teratomata 

73 „ „ „ Semmomata 
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benign tumours of the epididymis 

Benign tumours of the epididymis are reckoned as constituting about 
one-third of the number of solid tumours of the epididymis. The relatively 
brio percentage of benign solid groutlis amongst neoplasms of the epididymis 
is in fortunate contrast to the meagre proportion of testicular tumours of 

Leiomyoma constitutes the most frequent variety of this rare group of 
benign groutlis of the epididymis Thirteen cases -were collected by Friedman 
and Grayzcl (1042) , Gordon-Tayior reports a more recent example (1043). 

The history is obtained of a gradual painless increase of an mtrascrotal 
suclling, although occasionally intermittent pain may have been noted, itie 
tumour is most frequently situated in the globus major or minor, rarely in the 
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Adenoma of Fpululjmn Microphotograph showing a portion of the 
I'piilidj mu, the comolutions of its tubular structure being lined by high 
columnar epithelium Alongside tliH are portions of the tumour, which 
consiuts of n mass of tubules with much smaller lumina than those of the 
tissue of origin 


corpus of the epididymis ; it is round or ovoid, firm to stony-hard in consist- 
ency, nodular and usually not tender. An associated hydrocele is present in 
r >0 per cent of the cases 


Correct diagnotis lias rarely been attained pre-operatively ; the cases are 
often regarded as testicular neoplasms and submitted to orcliidectomy. At 
the tune ov operation the tumours >arv in size from a diameter of \ in. to the 
\ Glume ol a tnngerinc orange. 

Hie tumours originate in smooth-muscle cells found in the epididymis. 
Ao malignant change has been recorded in any epididynml leiomyoma, and 
no recurrence has followed operation. The appropriate form of surgical 
treatment should be tpididymectomy 

On two occasions the patient has presented himself with a bilateral leio- 
myoma (Milner and Gilbert, 1 DM ; Ported, 1940). 
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TUMOURS or THE 1ESTICI i 

Lymphangioma issaid to constitute about 27 per cent of all benign tumours 
of the epididymis Tins is a benign congenital tumour pam from pressure of 
the growing tumour on adjacent structures and the development of a h\dro 
cete are the only clinical features 

Angioma of the epididymis has been recorded by two British observers 
both were cayemous angiomata (A L dAbreu 1936 J P Hosford 1931) 
Adenoma has been recorded by Gordon Taylor and Ommaney Dans 
(1941) and by Bluraer and Eduards (1941) In each ca=e the adenoma was 
related to the lower pole of the epididymis Thompson records a cy Stic adenoni \ 
(1936) and Saltguchi an adenoiuyomi (1915) 

A single case of each of the following benign tumours of the epididymis 
has been described fibromyoma (Eisenstaedt 19 1 3) lipoma. (\\ lldbolz 
1914) dermoid cyst (Votta 1936) a mixed lymphangioma and leiomyoma 
(Halpert 1941) and a pericanalicular fibroma (Backer Grendahl 1937) There 
is sud to be no case of pure fibroma of the epididy mis m the literature an\ 
alleged tumour of this nature originates from the caudal portion of the spermatic 
cord (Friedman and Grayzcl 1942) 


MALIC KANT DISEASE OF THE EPIDIDYMIS 
At least 60 per cent of solid tumours of the epididymis are mabgnant yet 
neoplasms are uncommon only ninety two cases having been collected by 
0 Bnen (1942) There is some confbct of opinion whether carcinoma or 
sarcoma is the more frequent Carcinoma is most often of a glandular type 
(Femer and Ford 1934) Rowlands and Is icholson s case of squamous celled 
epithelioma of the epididymis is world famous (1909) A histological report 
of teratoma or seminoma betokens an invasion of the epididymis by a primary 
testicular tumour 

Secondary malignant disease of the e[tdtdymis has been known to occur 
only three cases are recorded in the literature (Henke and Lubarsch 1J25 
Derman 19 9 7 Katzen 1941) The first two were secondary to a renal 
tumour m the third case the primary growth was an adenocarcinoma of 
the stomach 

Most frequently the patient with malignant disease of the epididymis 
comes under observ ation for a recurring collection of fluid in the tunica vagin ihs 
“Mam of the patients have been middle aged or elderly men one having 
attained the age of 73 years The new growth is often considerable at the time 
of operation thus in Oldhams case (1936) the tumour measured 2£ in long 
by 1 m in diameter on the other hand in Colemans patient (1932) the 
epidxdy inis w as only slightly enlarged 

The clinical course of the malady is frequently rapid in O Bnen s case 
(1942) of a fibrosarcoma of the epididymis which followed a violent blow on 
the scrotal region the progress of the malady was of a hurricane type 
The usual sites of metastasis in malignant disease of the epididymis cor 
respond w ith those associated with neoplasms of the testicle and m most cases 
lymphatic spread precedes venous dissemination Even the skeleton may be 
selected for osseous metastases especially the lumbar vertebra but more 
distil bones have been attacked 

TUMOURS OF THE TESTICULAR TUNICA! 

Fortunateh GO per cent of these new growths are benign Fibromata 
may arise from the subserons tissue of the tunica vigmihs or may originate 
in the tunica albuginea investing the testis Four fibromata of the tunica 
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SnlyXl"/ — 

""^f^nFCO found tokened » almost all the cases of 



tic 2J2 

M iUi| I f i romntft of t) n c \ ng nnl s of i n Icscci led 
tc t s (p norcl tw | rol f ra) 


filroma or fibromata grouuuj from the subserous lajer of the tunica vaginalis 
The growth maj appear in single or multiple form sometimes even a hundred 
or more tumours lme been present (Ball 1041) In Balls case the tunica 
aaginnhs was comcrted into a thickened gelatinous mass m Gordon Taylor s 
(l'l $4) patient the parietal lajer measured 2 in at lts thickest part Tho 
microscopic appearance of the thickened tunica in this last case suggested 
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a chronic inflammatory process, and the name of “periorchitis prokfera” has 
been coined for this association of fibromata and thickened tunica In Bail s 
case the specimen weighed 120 gm 

lipoma— Gibson found only three eases of lipoma in the literature, vet 
one tumour neighed 3 lbs (Park, 1880) Deming's case (1933) uas biletekl 
Adenoma — Three cases of tins tumour are on record, and five of myoma 
which probably arose in the gubemaculum 

Endothelioma and lymphangio-endothelioma have also been reported 
Malignant tumours of the tunica vaginalis — These are rare, impossible 
to diagnose from testicular tumours, sarcomatous in nature and attack the 
youthful ; the oldest patient in Rnbaschow's (1926) senes was only 35 years 
of age 

It is worth while remembering by way of contrast that sarcoma of the 
spermatic cord rarely' occurs in young men 

Gordon Gofdon Taylor 
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CHAPTER UII 


TUNICA VAGINALIS 

T HE development and anatomy of this structure have been described 
in Chapter XLV Developmental variations are of some importance 
m tlie interpretation and classification of hernia and hydrocele 
Unfortunately the nomenclature in hernia and hydrocele hitherto employed 
is not very helpful to the student uho needs to memorize these anomalies, 
\\ Inch are illustrated in Fig 293 




Fra 293 

Varieties of hydrocele of the processus vaginalis — 

1 Vaginal 

2 Congenital 

3 Infantile 

4 Bilocular (hydrocele en bissac) 

5 Interstitial 

6 Bilocular abdominal 

7 Hydrocele of the cord 

8 Hydrocele of hernial sac 

9 Hydrocele with imperfect descent 

10 Congenital sac with imperfect descent 

( Che circles denote the position of the internal and external rings ) 
579 
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HYDROCELE 


Hydrocele is a term is Inch is used to cos er a number of different conditions 
The unqualified term hydrocele refers to hydrocele of the tunica vaginalis 
which maj be — 

1 Symptomatic— acute and chronic 

2 Idiopathic 

Symptomatic hydrocele— In symptomatic hydrocele fluid collects as a 
result of injury or of inflammatory changes in the body or epididymis of the 
testicle The acute or chronic nature of the inflammatory change is reflected 
in the rapidity of onset and the nature of the fluid found in the sac Tins may 
be clear and straw coloured or may contain blood cells pus cells organisms 
flakes of fibrin etc \\ hen a congenital sac occurs in a patient w ith a peritoneal 
exudate e g in tuberculous peritonitis the fluid found in the sac is continuous 
w ith that in the peritoneal ca\ lty 

Symptomatic hydrocele is of diagnostic significance and is considered m 
relation to the various conditions in which it is found Its treatment is linked 
with that of the causatne lesion Similarly emp\ema of the tunica \ aginahs 
occurring as a sequel to symptomatic hydrocele may respond to the special 
treatment indicated by the etiology On other occasions it may call for incision 
and drainage 

Hydrocele may be caused by injury applied as direct \ lolencc or by torsion 
of the testicle or of the hydatid of Morgagni In such cases blood cells are 
generally found in the hydrocele fluid More se\ere injury causes hematocele 

Symptomatic hydrocele caused by mild degrees of inflammation or by 
injuries insufficient to cause hseinatocele may become established as a chronic 
collection of fluid long after the original cause lias ceased to be recognizable 
Such cases cannot be distinguished from the idiopathic a ariety 

Idiopathic vaginal hydrocele — Morbid a>vtom\ — The tunica \ aginahs is 
distended with ounces pints or e\en gallons of a clear straw coloured fluid 
closely resembling normal urine in its appearance This hydrocele, fluul has 
a specific gravity of 1022 to 1020 It contains 6 per cent albumen — serum 
albumen and serum globulin— and fibrinogen This does not coagulate unless 
blood is added as the necessary ferment is absent Cholesterol may be present 
in quantities xisible to the naked eye or in microscopic amounts together with 
endothelial cells and an occasional leucocyte and red cell Loose bodies may 
form and may be fibrinous or calcified The w all of the hy drocele may be quite 
smooth and thm or it may be thickened with or without some roughening of 
its surface especially o\er the testicle (Fig 294) The fluid is probably an 
exudate rather than a transudate This is suggested in part by its composition 
and m part by the rarity of the occurrence of hy drocele in association with 


Atrophy of the testicle may ensue in neglected cases though whether 
Fissure or interference with the heat regulating mechanism of the 
scrotum is not known 

conreletdv h ! s,de °f thl ' scrotum is enlarged and the testicle 

Xh dSmSSS J 6 u F eI , "” ,t of the selling can be clearly defined 
eniut althe™^ f t, T h T“ The s, ' elto « transilluimnates dearly 
beH hnt tw ™ ° t atta chment of the testicle Ordinarily this is belon and 
nf'lone stanrtmo. P ?he « * be cll ' r cli - d before tapping is attempted In oases 
munlv from ini-re ° , t,K ' cord are palpably increased in bulk 

mainly from mcrease in the strength of tie cremaster muscle 
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Trevtment 13 sought for the relief of the inconvenient swelling and should 
he utilised in most cases The three methods available are — 

1 Intermittent tapping 

2 Tapping ami injection 

3 Open operation 

Tapping — The position of the testicle is determined by transdlummation 
A suitable area is then cleaned and infiltrated with novocain A fine sharp 
trocar and cannula is used care being taken to avoid wounding the surface 
of the testicle If a serum needle is used instead of a trocar and cannula there 
is greater risk of this form of injury which is a common cause of hematocele 
The trocar and cannula should be passed firmly into the sac for about an inch 




Fig <>94 

Bilateral ealcificat on of hydrocele snes from a man aged 72 who d ed of cerebral 
t jcmorrl ago ( Ur H M Vatkeson s case ) 


The trocar is then withdraw ii and the canruda pushed as far as possible prefer 
ably up to the shield and held m that position This technique prevents the 
cannula from slipping out of the sac an accident from w hieh recovery is usually 
impossible and after winch the fluid leaks into the subcutaneous tissues from 
which it is absorbed m a fen day s 

After the tunica has been completely emptied and the cannula withdrawn 
the underlying testicle should be critically examined Very often the reflection 
of the tunica vaginalis from the epididymis forms a plastic ridge which may be 
mistaken for epididymitis or other trouble and in any case of doubt it is ad 
vi sable to repeat the examination in a few days In the meantime the fluid is 
rmcroscoped If still m doubt after a second examination there is much to 
be said for urging open operation 

After tapping the scrotum is supported in a suspensory bandage The 
fluid re accumulates in a matter of w eeks or months and unless some other 
steps are taken the process has to be repeated 
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Injection — After tapping a sclerosing solution is injected into the tunica 
The method is not generalh popular but has its enthusiastic supporters 
Ewell Marquardt and Sargent (1940) recommend quinine hydrochloride and 
urethane injected into the empty sac at weekly intervals in quantities of 2 c c 
or occasionally 3 or 4 cc They find sodium morrhuate more painful and 
suggest that if it is to be used it should be preceded by an instillation of 
nupercame w hich is re aspirated after ten minutes Correa ( 1 938) used sodium 
sahevlate in 5 and 10 per cent solutions and Livermore (1938) packs the 
tunica vaginalis lightly through a cannula with shoe string tape soaked 
in sodium morrhuate This is subsequently withdrawn an inch or two at a 
time over the next five days or so This may prove a painful proceeding A 
mixture of quinine and urethane appears to be the injection of choice 

If treatment by injection is to be attempted it is essential that the operator 
be armed with suitable instruments A fine trocar and cannula should he 
used with a syringe which will fit snugly into the cannula Failing this a 
short needle should be inserted into the cannula A small disc of rubber will 
act as a washer and prevent leakage It is quite unsafe to introduce 
sclerosing solutions through a needle alone as it is impossible to be certain that 
the tissues are not being injected After such an accident orchidectomv may 
be needed 

The use of iodine and carbolic acid originally employ ed for these injections 
has now been abandoned 


Operation — Three operations are available (1) orchidectomy (2) excision 
of the sac and (3) eversion of the sac 

Orchidectomy is seldom necessary unless some serious complication has 
arisen When sepsis has supervened or when there is gross damage from 
attempted injection orchidectomy has the advantage of a rapid convalescence 
whereas conservatism m such a case may mean a long wait for a poor reward 

Excision of the sac — This is regarded as the operation of choice by some 
It is certainly indicated in the small group of cases in w hich the sac has become 
hard and thickened The testicle is delivered completely through an incision 
in the groin extending on to the upper part of the scrotum All attachments 
to the scrotum are cleared and haemostasis determined with meticulous care 
The tunica \agmahs is then opened and the sac dissected away as completely 
as possible The man) briskly bleeding points are picked up and tied Trans 
fixion sutures may be needed Finally the cut edge may need whipping with 
a running Buture to control bleeding w hich must be done thoroughly Wuikel 
mann everts the cut edges and unites them behind the epididymis thus com 
bining excision with eversion Drainage is essential If a tube m the wound 
alone does not seem sufficient a dependent dram should be added Such drams 
should never be left more than forty eight hours because of the risk of intro 
ducing infection 


Diathermy may be used in the excision to reduce the bleeding but is 
Jr* , .V much hel P as the vessels are mostly too large to be controlled by 
ia ermy current except by deliberate coagulation and this method 
increases (edema m the operation area 

F',™ 10 ' ?l s » 0 — The classical operation of Jabonlay (or IVyllys 

modification) is the operation of choice in most oases of hydrocele 
„ ” cola 01 ! ‘ S mad ° ”\ th ? S™ 1 " rmelnng just on to the scrotum The tissues 

» h,ch F is ,eo,’!SteuT ml 2“ oord aml a fi >'g er P assetl “round the hydrocele 
n hich is separated from the scrotum as far as is convenient By pressure from 

S sac , Sed '"if ^ S " eU,D S M t0 » wound «■<* 

the sac is tapped Deliver} is then completed and all attachments to the 
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scrotum cleared haemostasis being secured with great care \\ hen the testicle 
and sac are quite free an opening is made into the tunica vaginalis In 
Jabouliy a operation this is earned out freely especially in the upward dnec 
tion The sac is then turned inside out and sutured in this position Wyllys 
Andrew s also stresses the importance of a high incision in the sac but makes 
this only a fen centimetres long He passes the testicle through this opening 
and follows it by everting the entire sac in like fashion The success of either 
procedure depends upon freeing the parts completely and upon scrupulous 
haemostasis Drainage is essential but must not be continued beyond forty 
eight hours for fear of introducing sepsis The \\ v Uy s Andren s operation is 
the best to practise as a routine 

Post operative care — The importance of hiemostasis and drainage has been 
stressed The scrotum should be kept elev ated above the level of the thighs 
by being rested upon a shng formed by placing a single broad piece of strapping 
across between the legs \\ hen convalescent a suspensory bandage should 
be worn Careful attention to these details should obviate the unhappy 
conclusion in which the scrotum remains as large after operation as it was before ' 
This is due to haemorrhage and oedema rather than to the bulk of the everted 
sac and indicates a technical failure 

Post operatn e hemorrhage with the early formation of a luematoma is 
best dealt with radically An an-esthetic should be given the Iisematoma 
eracuated and haemostasis checked 

Varieties of hydrocele — Congenital or infantile hydrocele or indeed 
vaginal hydrocele m an infant may be treated in the first instance by acu 
puncture A needle introduced at a number of points allowing the fluid to 
escape into the areolar tissues may be enough to dispose of the condition 
This failing operation must be undertaken In general hydrocele in a newly 
born or young infaut may safely be left for several weeks and about 1 in 3 
will absorb In the remainder acupuncture may be tried but eversion of the 
sac is probably the soundest procedure It is unwise to delay treatment for 
more than a few months because of the possibility of atrophy supervening 

Hydrocele of the cord is recognized as a movable but irreducible 
swelling in the upper part of the scrotum at the external nng or in the inguinal 
canal It transillummates readitv It is best treated by excision which is 
a simple matter Hernia si ould be carefully excluded at the same time 

Bilocular and interstitial hydroceles may attain a considerable size 
and may present problems in diagnosis In an infant a hernia often trans 
illuminates \ ery w ell but seldom presents any difficulty in reduction In the 
Wvhi'A mwcndniuhlfi hernia can be distinguished by its failure to transdlummatc 
transillummation may also fail with a much thickened hydrocele sac wall An 
interstitial hydrocele with a thick wall is thus indistinguishable from an 
irreducible hernia but such a combination of circumstances is unlikely to be 
encountered , . ,, 

Operation is the treatment of choice in these cases in which the sac may 
sometimes attain a great size notably in the rare abdoimno scrotal examples 
(Prather 1942) 

SPERMATOCELE 

Under this heading are included a number of lesions These are — 

1 Cysts solitary or few in number arising from the conus vasculosus 
as retention cysts containing a milky fluid in winch spermatozoa 
are found These are true spermatoceles 
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Similar cysts containing a clear fluid in which spermatozoa cannot 
be found These should not he called spermatoceles, but cysts 
of the epididymis (Abeshouse 1937) 

Similar clear cysts arising from \estigial remains (Abell 1936) 

Pohev Stic disease (Abell 1936, McCrea, 1935, Iacapraro, 1937, 
\beshouse 1937) In this the greater part of the epididymis is 
replaced by a poly cystic mass 


Diagnosis— Spermatoceles or epididymal cysts may attain such a size as 
to resemble a \ aginal hy drocele The resemblance is enhanced by ready trans- 
illumination The differential diagnosis 13 made by the fact that the testicle 
can be recognized apart from the cyst and at a lower level Further, if the 
erst is tapped a white fluid either clear or milky but m either case different 
from h\ drocele fluid is obtained The multiple nature of the cysts is often 
not apparent before operation is undertaken 

Treatment — Fairly large cjsts may be tapped with or without subsequent 
injection just like a hydrocele If of no great size, the cysts may be left 
untreated If of moderate or considerable size, operation is the treatment of 
choice 

OrEPvnoN — The testicle is exposed and the cysts dissected away as 
carefully and completely as possible In extensive polycystic disease, epi- 
didymectomy should be performed 


H/EMATOCELE 

/Etiology — This important condition may arise as an unexplained sequel 
to a hydrocele or, more commonly, as a result of accidental or surgical injury 
to a hydrocele Alternatively it occurs after injury to the tunica vaginalis 
by direct violence, with or without an open wound, anti in torsion of the 
testicle 

Pathology — The proportion of blood in the fluid vanes, but there is a 
general tendency to the formation of clots and later to the deposit and organiza- 
tion of fibnn around the testicle and within the parietal layer The fibrin 
forms successive grey green or brown layers with a (lark, contained fluid 
showing crystals of Jutimtoidin and cholesterol 

The testicle atroplucs and becomes fibrosed, from pressure There may 
eventually be patches of calcification here and there 

Diagnosis— There is enlargement of the scrotum on the affected side, with 
a vina ,i e amount of bruising of the surrounding structures and pain Trans- 
1 lumnntmn fails and tapping produces nothing at all or a blood-stained fluid 
, these points serve to distinguish the condition from 

if e , c 5‘* a 8 nos,s fr° m ne " growth depends mainly upon the history 
10 * ou * ,t * an exploratory incision is almost certainly advisable and 
operation is, m nnv event, good treatment 

'"ddest cases, early operation is advisable 
Dieted ns for hwW out » hamostasis secured and the operation com- 

eetmnv either” ° 1 operation is very likely to end as an orchid- 

to carrj out on, othSw^ul'^Tu™ “ CCUra ‘ e <iWS " 0,,S ” fr ° m ,nab ‘ 1,ty 

rre ,?ou, p !!^ c ’ M| y or ma y ftom 
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CHYLOCELE 

_ This rare condition is due to invasion of the ly mphatics of the cord bv 
filana Bancrofti The diignosis is made bj the finding of an apparent 
hydrocele which does not transilluminate m a patient who usually shows 
other evidence of infestation W hen tapped a milky fluid is found Excision 
of the sac is necessary Romiti (1936) tall s of \ aneolymphocele and advocates 
opening the inguinal canal and dissectmg the pampiniform plexus and ly 111 
phatics away from the other structures of the cord Tins mass is then pushed 
down into the scrotum and approached and dissected away through a second 
incision 

TORSION OF THE HYDATID 

A not uncommon clinical entity is torsion of the hydatid of Morgagni 
(Lambert and Smith 1938) This occurs as a sudden attack of pain with 
localized tenderness and a minimal amount of swelling m the region of the 
globus major of the epididy mis 

Diagnosis— The diagnosis from epididymitis is not easy when first seen 
unless the classical finding of an exquisitely tender body about the size of a 
pea is present but the sudden onset localized nature of the lesion and the 
absence of corroborative evidence of inflammatory disease are all suggestnc 
If seen again after a few days the diagnosis wiU probably be made on thc*o 
grounds and the stationary nature of the lesion 

Treatment — The hydatid can best be excised if the patient is seen at tho 
very beginning of the attack If he is not seen for some days it is probably 
best to leave the condition to settle down by itself The tw isted In datid w ill 
heal m scar tissue and produce much the same end result as if it were cut dow n 
upon The two reasons for operating are therefore (1) to confirm the diagnosis 
and (2) to shorten the period of invalidism 


LOOSE BODIES 

Fibrinous fibrous and calcified loose bodies arc found in the tunica with 
reasonable frequency They have little clinical significance and probably anso 
either from the organization of exudates or the separation of pedunculated 
inflammatory outgrowths from the walls of the sae 

NEOPLASMS (seep C‘o) 

Charles \\ ells 
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CHAPTER LIV 

SPERMATIC CORD 


DEVELOPMENT 

S HORTLY before full term the testicle pushes through the anterior 
abdominal wall to take up its position in the scrotum As -it does so, 
it carries the lav era of the abdominal wall forward and each provides 
a covering for the testicle and for the cord The structures of the cord are 
derived from a number of embryonic sources Thus the testicle derives its 
blood supply from a high level, the coverings derive their supply locally and 
the vas is supplied by yet a third vessel arising from the inferior vesical artery, 
reflecting the primitive fixed point of the Wolffian duct 


ANATOMY 

The spermatic cord is the pedicle of the testicle and carries all the vessels, 
nerves and lymphatics together with the vas deferens and a vestige of the 
processus vaginalis The cord extends from the internal abdominal ring, 
where its structures are brought together, to the testicle where they again 
break up It lies in an oblique canal the inguinal canal, and is intermittently 
subjected to compression by contraction of the internal oblique and trans- 
v crsilis muscles w inch close the canal when they contract It is this mechanism 
which guards against the occurrence of inguinal hernia, to which man is pre- 
disposed firstly by the migration of the testicle and secondly by the adoption 
of the erect posture 

The vas deferens is a firm cord like structure which can bo recognized 
easily upon palpation It skirts the side wall of the pelvis to reach the internal 
ring where it passes round the outer side of the deep epigastric artery It is 
15 to 18 m long and about in m diameter Its lumen is lined with cylind- 
rical epithelium arranged in longitudinal folds The wall, capable of strong 
peristaltic movement, is a powerful tube of unstnped muscle surrounded by 
a tough sheath of adventitia Infection may spread along this sheath, but the 
lumen of the \ as is the more usual route This lumen becomes continuous with 
that of the epulidynus at the globus minor At this point the diameter of the 
duct narrows and infection is commonly first recognized here, partly on this 
account and partly because of the action of gravity 

The arteries arc (1) The spermatic artery which springs from the aorta 
just beloo the renal It supplies a branch to the ureter, enters the spermatic 
cord and terminates to the inner side of the epididymis in the hilum of tho testis 
which it supplies It also gives a small branch to the globus major (2) The 
artery to the vas Tins is a fine branch of the inferior vesical winch lies in 
close contact with the vas, on the surface of which it follows a tortuous course 
It is distributed to the epididymis (3) The cremasteric artery, which comes 
from the deep epigastric at the internal ring and immediately enters tho sper- 
matic cord i in the coverings of which it lies It terminates in the parietal 
surface of the tunica vaginalis and anastomoses with the cpidjdymal branches 
of the artery to the vas and with the spermatic artery near its termination 
688 
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No free anastomosis between these vessels and those sup pW the scrotum 
is ordinarily recognized but >.euhof and Mencher (1040) claim that in the repair 
oi hernia the cord can be cut across completely near the internal ring and that 
atrophy of the testicle follow s in only 50 per cent of cases On the other hand 
if m the course of an operation for inaldescended testicle, in which the testicle 
is disturbed from its emironment, the spermatic artery is divided atrophy 
ensues in most cases The cremasteric artery and artery to the vas may main- 
tain the health of the organ in 10 or 15 per cent of these cases (Mixte, 1924), 

The lymphatic v essels of the testicle run in the cord towards the pre aortic 
lymph nodes below the renal artery These are the primary glands con- 
cerned with the interception of testicular lymphatic drainage Similarly, 
8} m pathetic fibres are distributed to the testicle mainly from the renal and 
aortic plexuses 

The testicular veins emerge from the hilum of the testis to the inner side 
of the epididy mis and unite in a freely anastomosing plexus, the pampiniform 
plexus This plexus becomes less complicated as it is followed up the inguinal 
canal, towards the upper end of which it forms two trunks which finally unite 
to end as the spermatic \ ein This empties on the right side, obliquely into 
the vena cava below the renal vein On the left it opens at a right angle into 
the left renal \ em There are numerous valves in the plexus and in the sper- 
matic veins, the openings of which are ordinarily guarded by valves 


VARICOCELE 

In varicocele there is enlargement and engorgement of the veins of the left 
pampiniform plexus The left testicle is normally a little lower than the right, 
but m varicocele this difference is exaggerated and the scrotum is distended 
by the venous mass which may be recognized by its tortuous outline The 
testicle may be smaller and softer than the right and may he horizontal!} 
Its small size is v ariously attributed to hypoplasia and atrophy, the deficiency 
being in either case attributed to bach pressure 

/Etiology— In the anatomical peculiarities of the testicular circulation 
the essential explanation of the condition is to be found Normally, these 
veins are valved but the valves may be deficient here as elsew here , and a 
familial tendency to varicocele in particular and varicosity in genera] may 
be traced 

In other cases the condition is secondary to intra abdominal pressure or, 
more particularly, to hypernephroma m which the renal vein becomes invaded 
with growth, with consequent obstruction to the dranvagp of the p&rapunfonT. 
plexus 

Diagnosis — Some fullness of the pampiniform plexus is normal The 
diagnosis of varicocele is therefore a matter of degree It is most often made 
in unsuspecting young men presenting themselves for examination for one or 
other of the fighting Services In other cases men complain of the low level 
to which the scrotum hangs, especially in warm weather, or of a dragging 
pain associated with this peculiarity 

When examined, the left side of the scrotum is seen to be filled w itb a tor- 
tuous mass of veins, and when taken between the finger and thumb these 
veins are palpable as a rather slippery mass, classically described as feeling 
like a bag of worms ^ - 

Corner and Nitch (1906) and Barney (1910) analysed large senes of cases 
and found the condition bilateral in about 5 per cent and right-sided alone 
in less than 1 per cent 
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Clinical significance — In civilian practice verj little importance is attached 
to this condition Attention is not directed to it gratuitously and the patients 
w ho do make complaint are usual]} read} enough to accept reassurance The 
nnustence of the feerv ices upon operative treatment is often attributed to a 
too great regard for tradition or simpl} to ignorance The true explanation 
is (!) that in hot climates the engorgement becomes much increased and (2) 
that it is bad polic\ to admit to the Sen ices an} man who has a read} made 
disability to fall back upon w ben it best suits him 

Treatment — 1 Conserv ativ e — On the assumption that the condition is 
little more than an exaggeration of the normal with an added neurosis re 
assurance and local support w ith a suspensor} bandage maj safely be advocated 
as the treatment of choice in most cases 

2 Operation is advisable m resistant cases and is obligator} in patients 
w ho arc to join the Sen ices The testicle and cord are deliv ered freely through 
an inguinal incision and the pampiniform plexus exposed by dissecting away 
the coverings The veins are then examined in the upper part of the canal 
where two or three run alongside one another At this level the portion to be 
removed i> selected and divided between hemostatic forceps The distal end 
is then followed downwards towards the testicle In the distal part com 
nmmcating branches need to be divided carefull} Finally a little above the 
level of the testicle the remaining vessels are picked up and cut across The 
upper and lower cut ends are then securel} tied and the ligatures united to 
one another so as to support the testicle at a higher level than that at w hich 
it onginnllv la} 

The objections commonl} held against tins operation winch have the 
support of Corner "Niteh (11)00) Barne} and man} other writers are that 
atropliv of the testicle and/or h}droccle maj be caused Moro (1038) suggests 
that the vc^els should be dissected and slung to the external oblique with a 
shp of aponeurosis The testis is then supported by attachment to the pillars 
of the ring J ornlres (1934) is satisfied with slinging the testicle b} a strip of 
aponeuro is cut from the external oblique and turned downwards from the 
cxterml ring to be fixed to the tunica albuginea He does not remove any 
of the veins and chinis that the support afforded b} the aponeurotic sling is 
sufficient to ease pain and allow congestion to subside 

It must be borne in mind that the spermatic arter} lies in close relation 
ship to the veins ami is likely to he injured if the operation is done carelessly 
It seems not improbable that atroph} when it occurs is attributable to 
Mich an accident Indeed the operation as commonl} described is carried 
out m such a wav ns to sacrifice the spermatic arter} deliberate!} in the 
mass t union of t lie pampiniform plexus and subsequent atroph} is no causo 
lor wonder 1 J 


fit morc than academic interest is haimorrliage from 

. !" ° f ,. 1L P ro ' ,ni ‘d ligature This is no doubt caused In the customar} 
J rS« C ° n t,m Prompt action is called for if this 

acu lent occurs ns the resultant bleeding ,s ver} severe 

V;™'* las ‘V* «<l'°catcs and Gra} (1910) describes a helpful tcch 
art fulk dixtf.mlL?” i ? M J w best made after a i lot bath w hen the v eins 
the e<l « nT n I be patient stands with his buttocks resting against 

th ? ,s talcn up b> the left hand of the 

irittniuio,,.?} mui 'r, u " ,nc ' in<l TV" 1 " 0 nro ,n)cctcd 

bandage J scrotum tliereafter is supported m a suspensorv 
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This is an extremely nre condition m which a loop 
of the cord itself becomes twisted inside a hernial or 
hjdrocele sac It is so rare that it can scarcelj be 
considered in a differential diagnosis 

TORSION 

This is identical w ith torsion of the testicle u Inch 
discussed in Chapter L 

HYDROCELE OP THE CORD 
The usual tjpe of hjdrocele of the cord sometimes 
known as encjsted hjdrocele is described m Chapter I XI 
Diffuse hjdrocele of the coid 
is less common It resembles an 
infiltrating oedema of all the stmc 
tures of the cord and its true 
nature leraams obscure It is not 
often seen but maj occur in j oung 
people 

Con&ervativ e treatment is u&uallj 
all that is required but operation 
maj be called for occasionally 
The affected cord is then exposed 
and incised through its coverings 
The existence of hernia or other 
significant trouble must be caref iIIj 
excluded 


HEMATOCELE 

This is mvamblj a traumatic 
condition winch maj arise as an 
independent entity or in associa 
tion w ith hematocele of the tunica 
vaginalis The jetiofogicaf Actor 
may be casual such as a knock or 
i kick m the groin or it may be 
surgical resulting from injection or 
operation If the hfematoma is of any size whether diffuse or localized 
it is best to evacuate zfc earlj otherwise conservative treatment with support 
and cold applications w ill suffice 


NEW GROWTHS 

Although rare these are verj varied and a good deal of vvorl has been 
done in collecting records of these cases (Fig 295) Thompson (1936) reports 
twenty six such tumours seen at the AIxjo Chmc Thej were simple 
lipoma 21 fibroma 1 hsmangioma 1 evstadenoma 1 fibrosarcoma 1 
mjosarcoma 1 Iseal and Jollej (1941) report a fibro myxo lipoma and submit 
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the following list which was 
and Priestly (1939) 
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collected from the literature by Schulte, McDonald 


Benign 

Lipoma 

Fibroma 

Leiomyoma 

Myoma 

Dermoid 

Teratoma 

Lymphangioma 

Haemangioma 

Myxoma 

Myxofibroma (possibly neurogenic) 

Neurofibroma 

Cjatadenoma 


90 

34 

3 


159 

Benign tumours approximately 
Malignant tumours, approximately 


Malignant 

Fibrosarcoma 

Leiomysarcoma 

Rhabdomyosarcoma 

Sarcoma 

Reticulosarcoma 

Lymphosarcoma 

Myxoeh ond r asa r com a 

Carcinoma 


15 

2 

39 

1 
1 

2 
3 

65 


Unclassified 6 

Other mesodermal tumours 17 

Total tumours 247 

71 per cent 
29 


It may be concluded that since three-fourths of such tumours are simple, 
a biopsy should be undertaken before a radical operation is done in any doubtful 
case By radical operation, orchidectomy is implied, with pre-operative or 
post operative radiation, or both Thompson ( loc cit ) does not believe that 
the results justify the more radical operation m which an extensive dissection 
of the pre aortic glands is included 


VASCULAR DISEASE OF THE CORD 

Thrombo angiitis obliterans in the spermatic cord is described by a number 
of writers whose observations have been carefully documented by Mathe 
(1940) who himself adds a case 

McGavin (1935) reports tw o cases of spontaneous thrombosis of the pampini- 
form plexus He says that in the acute phase this condition resembles epi- 
didymo orchitis or torsion, whilst in its later stages it needs to be distinguished 
from tuberculosis and growth 


VASOTOMY : VASOSTOMY . VASOLIGATION 

The vas deferens may be deliberately obstructed for a variety of reasons 
The following are the usual indications — 

1 For voluntary sterilization in individuals suffering from transmissible 

disease such as retinitis pigmentosa insanity, etc 

2 For the avoidance of epididymitis as a step m the operation of prosta- 

tectomy and in other operations on the bladder and the neck of the 
bladder 

3 In tuberculosis especially when one testicle has become diseased or 

has been removed, to protect the other from involvement 
* °,L re ! uvena * lon and/or the relief of prostatism — Steinach’s operation 
lhis is based upon the belief that the'semmiferous tubules atrophy 
and that the interstitial cells of Leydig increase with a corresponding 
increase in internal secretion The truth of these beliefs has never 
been demonstrated and the evidence is that they are not founded 
upon fact 

i Technique— The cord is grasped between the finger and thumb of the 
lelt hand in the upper part of the scrotum and the vas identified An 



591 


and the upper or p d d ba ck, its l £ me “ ted b v a single encircling 

an abscess at the poi JS impor tant to 

, &«%£&?£'•«* of *P— e— - m0re 

didymis in utaoh «W may 0ltAS1IS Wells 


Charles Wells 


references 


““'“• E n 'k”D d (Sr AM PrlffisySp '-™ 1 ' 0 *» ” 

” 

Thompson, G J l 1 ”* ' 



CHAPTER LV 

THE SCROTUM 


ANATOMY (after Gray) 

T HE scrotum is a cutaneous pouch containing the testes and the lower 
part of the spermatic cords It normally vanes considerably in size, 
although generally it accommodates itself to the size of the testicles 
In non-descent of the testes it is small and undeveloped it is divided on 
its surface into a Tight and a left portion by a ridge, or raphe, which is continued 
forwards to the undersurface of the penis and backwards along the middle 
line of the perineum to the anus , the left portion hangs lower than the right 
The external appearance vanes under different circumstances , thus, under 
the influence of warmth and in old and debilitated persons, the scrotum is 
elongated and flaccid , but under the influence of cold and in the young and 
robust it is short, corrugated, and closely applied to the testes — the result of 
the action of the dartos muscle 

The skin is very thin and thrown into folds or ruga? It is beset with thinly 
scattered crisp hairs, and is provided w ith sebaceous follicles It is \ erv elastic 
and capable of great distension, as is seen in cases of large hydrocoeles On 
account of the looseness of the skin and the abundance of subcutaneous tissue, 
the scrotum may become greatly enlarged in cases of oedema, inflammatory or 
otherwise 

The dartos tunic consists of a thin layer of non-stnped muscle fibres, 
continuous around the base of the scrotum, with the superficial fascia of the 
groin and of the perineum It sends inwards a septum, which connects the 
raphe to the undersurface of the root of the penis, and divides the scrotal 
pouch into tw o compartments for the testes It is closely united to the skin, 
but is connected with the subjacent parts by delicate areolar tissue, upon winch 
it ghdes with the greatest facility The contractile power of the dartos is 
responsible for the diminution in the size of any w ound of the scrotum 

Arteries — The scrotum derives its arterial supply from. hcaunbAs. a£ the 
femoral artery, the perineal artery and the inferior epigastric artery 
The veins follow the course of the corresponding arteries 
The lymphatics dram into the inguinal lymph glands 

The nerves are derived from branches of the lumbar plexus, the perineal 
nerve and the posterior femoral cutaneous nerve 


PHYSIOLOGY 

scrotum of man performs the important function of being thermo 
regulatory, and in this connection it has been stated that low temperature 
ot t e scrotum is essentia] for complete spermatogenesis 

MALFORMATIONS AND ANOMALIES 

and are usually associated with developmental defects 
.thus the scrotum may be partially or completely undeveloped in maldescent 
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of the testes or more complex <lefoitmt,es may be rrewnt as m true or false 
ficrmnphrouism and in hypospadias 


CUTANEOUS DISEASES OF THE SCROTUM 

The following are the commonest cutaneous diseases ot the scrotum — 
Erythema intertrigo — This condition 13 seen most commonly m children 
nnd obese adults and is the result of continuous soiling of the parts and cloth 
ing l>v urine or perspiration 

Treatment consists m keeping the pirts scrupulously clean and dry and 
hence a dusting powder is useful Where the condition is resistant a piece of 
lint soaked in calamine lotion applied to the scrotum and held m place by a 
fmapcnsorj bandage wiIlgeneralK effect a cure 

Erythematous eczema — This may follow neglected erythema intertrigo 
nnd is seen most frequent!} in oliese rheumatic or diabetic subjects 

Tre ytmlnt — G reas} applications should be avoided The adoption of 
the measures suggested in the treatment of er}thema intertrigo will generally 
prove efficacious m addition regulation of diet and general treatment may 
lie indicated 

Exudative eczema — Erythema weeping scalmess and crusting occur 
and the s! in mij become tedematous The eruption may be part of a flexural 
type of scborrhceic dermatitis or may arise from a fungus infection— Dhobi s 
Itch 

ritEvrME'vT — In the seborrhccic type calamine lotion containing 2 per 
cent sulphur is helpful and where superimposed secondary infection occurs 
« 2 per cent gentian violet paint inav be of use 

Jti'SOWOPM — The scrotum is occasionally affected The condition usually 
yields to treatment by W iutfield s ointment (acid sahcyl gr xx acid benzoic 
gr xx paraffin mollc I oz ) 

\eneie\l lesions— ( see p 819) 

Among other cutaneous affections are scabies psoriasis lichen planus 


ELEPHANTIASIS AND LYMPH SCROTUM (FILARIAS1S) 

/Etiology— Elephantiasis of the scrotum and lymph scrotum are diseases 
endemic m certain tropical countries and are due to lymphatic obstruction 
by the filana tangmins homims (Jilaria Bancrofti or wucherena Bancrofti) 
The disease is practically unknown m temperate climates and its geographical 
distribution 13 said to extend from 35° N to 25° S in the Eastern and from 
25° Is to 30° S m the W estern Hemisphere it is especially associated with 
areas where the atmospheric humidity is high Manson states that it is indi 
genous to almost every tropical and subtropical country from Charleston 
(USA) and Southern Spain to Brisbane m Australia It is commonest in 
India South China Samoa and many Pacific Islands where fully 60 per cent 
of the inhabitants are affected and it is not infrequently seen in South America 
West Indies W est and Central Africa c , 

The parent filarue live in any part of the lymphatic system The female 
gives birth to an unending stream of embryos which enter the blood stream 
through the lymphatics Thev are about the ninetieth part of an inch m 
length and the diameter of a red blood corpuscle so that they readily pass 
through the capillaries The further development of the embryos is associated 
38 
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with the mosquito which acts as an intermediate host, and the infection is 
probably direct as in malaria Filaruc may be present in the body without 
causing symptoms and Manson suggests that it is the ova prematurely dis- 
charged — which are considerably shorter and thicker than the full-grown 
embryos — which block the lymph channels, causing inflammatory thickening, 
stenosis and thrombosis and thus producing the conditions of elephantiasis 
and lymph scrotum 

Lymph-scrotum — The scrotum becomes enlarged and lymphatic varices 
develop on the skin These varices rupture spontaneously, or when pncked, 
and discharge large quantities of straw-coloured, milky or sanguineous- looking 
or rapidly coagulating lymph or chyle 
Microfilaria are generally present in this 
fluid 

Treatment is by excising the affected 
scrotal skin but chyluria or elephantiasis 
of a lower limb may supervene If un- 
treated, the condition may pass into a 
true elephantiasis 

Elephantiasis of the scrotum (“scrotum 
tumour . As a rule the disease com- 

mences with an attack of fever associated 
with redness swelling and pain in the 
scrotum Similar recurrent attacks occur, 
each attack coinciding with an increase 
in size and a thickening of the skm of the 
scrotum most marked towards the lower 
part, and eventually the scrotum may 
become enormous (Fig 296) Enclosed 
m this rind, in a mass of lax, blubbery, 
dropsical areolar tissue the testes, cords 
and penis are embedded The perns is 
incorporated in the scrotal mass, and 
generally the prepu( e is dragged on and 
j inverted so as to form a long channel 
leading to the glans penis and opening 
half-way down or even lower on the face 
of the tumour (Fig 296) The testes he 
, . ... „ 1( . oipora[ea In towards the back of the tumour fairly 

scrotnl mass Urine issue 3 f rom 

opening low down, being held by the hyper 
ow own on face of tumour trophicd remains of the gubernaculum 

vnoinnlia a™ it , testis Hydrocodes with thickened tunica 

and the arten^ The 8 P er “ atlc c «rds are thickened and elongated, 

common weichTfST* V f ,nS are of co °s'derable size 10 20 or 40 lb is a 
Height exceeded 200 lb Ch tUm ° UIS and oasea hav0 been reported where the 

Non-iilanal elephantiasis of the 



Eleph.nl, an, of the 
tumour) Aole~~FeniS incorporated 


.1 IV. " <'*auuuillVUUU II (Jill 

h e inguinal lymphatic drainage areas The condition 

the^hole 3 oT'the^CTQh^ A )^?* I ^~j|' n f estabb ? bed e * Cls '°" ° f “ ° T 
old and enfeebled natTP.„*c , ^ form of cure It is contraindicated in 

d patients but Connell (1932) states that it is as simple, and 
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allot* a, "rd:^ "u, lad" "?th Z Kc«™nc E e m anj ca S e 

Clteidar n— - U 

extcmnl nhdominnl 8 ^ t i, e three structures cl o Sec l large clamp is 

IS now passttl '“'".' a ,i, r isolated segment of penis ,, in to tuo 

at tlicir liases 1! 1 j> 1 h „ 1C scrotal tu “°“ u l to the pubes and perineum 
pushed '>n'V\" ,r „ , „u grasped at, out 1 in dlst ““’ ££ avoided The penis 
halt ca 1 hSVSlmn tl,c P conVs and penis hemg e“3 5 , ncls ,ons and dissected 
l*\ n powerful clami cx p 0 scil bj long ^ er n „ s till the blood 

cimls'nnd tcstic isnrono «1 «r„ (I1 orthe.r^ron,co«r,ng»t ^ ^ 

free the cords lieingem"! estalihshesa lic« ly P ? uliai 0 p erung ,s 

vessels arc clcnrlt n ^ liimhar glands) U» r l, e „ ^ed-it is 
„ ,11 lie the non scwpn n fo l)mt much stage hydroece les or 

MirrouniUd hy nn * a c otcmig for the pen's , tl)0 roos t rarid method 

iwl frubsiqucri 'found a S-nri" tS Si?«- s,z p l,f 

11 aav^rvlOn 


the tlcpbintoid ^ crou,, \‘; ■i inf »>^cls being Recurs.- > hc and pr0 static 

r^snn..'”'.'"''?^ 

^ % C J SCS fl 0 ap""'l C ' 32* fe^llTalaS 

'“’’"'d'T.;^ gnht’m.e-als, salted 

SEW GROWTHS OF ™ E ..^^white m appearance and 

JS3E Effii£gSs& = — £ 

- tat they “ 

A>OlOMA LIPOMA 
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The treatment of all these simple tumours is by excision where this appears 

neC S4ant growths -Ci'Ithei.ioua — JElioUxjy This is a common condition 
r hich frequenUr follows prolonged irritation by such substances as coal tar 

-wmcn xrequc j ^ mainly among chimney sweeps tar amt 

paraffin workers (shale oil workers and mule spinners rn cotton ketones) 
The condition at one time common in each of these occupations hasledto 
the terms chimney sweeps cancer mule spinners cancer and paraffin 
workers cancer being applied to it As the result of modern factory regula 
tious it is now uncommon Constant irritation of the corrugated scrotal Bkin, 
caused by friction against dirt impregnated 
clothes and personal uncleanlmess may 
be contributory factors 




Fig 298 

Epitl el oma of the scrot im 
[Pro/ C F IV Illingworth s ct 


Pathology — The disease usually commences as a small dry scaly eczema 
tous like area which eventually ulcerates and assumes the typical characters 
of a malignant ulcer (Fig 298) Sometimes the growth originates in a pre 
existing wart or papilloma As a rule the progress of the ulcer is slow Sepsis 
in some degree is usually present 

Treatment — Owing to the laxity of the skin and the mobility of the parts 
most lesions of the scrotal skin are very suitable for excision and this applies 
equally to the more advanced cases with deep infiltration and complicating 
sepsis Treatment by radiation is referred to elsewhere 

The treatment of the inguinal glands is often a matter requiring considerable 
judgment ow ing to their late involvement and the possibility of their enlarge 
ment being due to sepsis Further enlargement of the inguinal glands may be 
quite unassociated with the scrotal lesion they are palpable m a large per- 
centage ot healthy persons When the scrotal lesion is small or superficial 
and when the glands are not palpable, a watching policy is justifiable When 
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the epithelioma is large and infected and the glands enlarged, an interval of 
a few vice] s should elapse before bloc dissection is decided on in order that 
any <cptic lymphadenitis should hue a chance of subsiding Removal of the 
glands at the same tune as the tumour is madv isable in view of latent sepsis 
The operation is described m the chapter on epithelioma of the penis 

Treatment of the glands b} radiation is effective in certain cases but the 
combination of radiation and surgerj is to be avoided 

S vrcoMv — This is a rare condition The treatment is similar to that 
advocated for other forms of malignant growth 

M alter \\ Galbraith 
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CHAPTER LVI 
THE PENIS 


ANATOMY (after Gray) 

T HF penis is composed of three c\hndncal masses of cavernous erectile 
tissue bound together by fibrous tissue and covered with skin Two 
of the masses are placed side by side and are known as the corpora 
ca\ emosa the third median in position and beneath the other tv o is tra 
termed b\ the ear emous part of the urethra and is termed the corpus spongio 
sum (corpus ca\ emosum urethra) 

The corpora cavernosa — These form the greater part of the substance oi 
the penis Throughout the anterior three fourths of their extent they lie in 
apposition with one another separated only by the septum of the penis 
behind the\ dnerge in the form of two tapenng processes termed the crura 
which are firmly connected to the rami of the pubic arch Anteriorly each 
corpus ca\ emosum ends abruptly in a rounded extremity a short distance 
from the point of the penis They are surrounded by a strong fibrous envelope 
consisting of superficial and deep fibres — the tunica albuginea The super 
ficial fibres are longitudinal and form a tube enclosing both corpora the deep 
fibres are arranged circularly round each corpus and form by their junction in 
the median plane the septum of the penis This septum is thick and complete 
l eland but is imperfect in front where it consists of a series of vertical bands 
arranged like the teeth of a comb it is therefore named the septum pectini 
forme 

The corpus spongiosum — This, lies in the middle line on the undersurface 
if the penis in the groo\e between the corpora cavernosa Posteriorly it 
ixpands into a rounded mass the bulb and anteriorly it forms a cap the 
plans penis which cm clops the end of the corpora ca\emosa It is attached 
to the undersurface of the triangular ligament and coaered by the bulbo 
ca\cmosus muscle The urethra enters the upper surface of the bulbous 
portion about half an inch from its posterior extremity' and passes forwards 
m As s«V stance piercing it at the conical extremity of the glans penis 

Tor do cnptnc purposes it is comenient to dnide the penis into three 
n^ions— the root the body and the extremity 

The root oi the penis is tnradiate in form consisting of the diverging crura 
an 1 the median urethral bulb Each crus is coxered by the ischiocavernosus 
inusck w Into the bulb is surrounded by the bulbocav emosus The root of 
, l Ktm l ,ts the perineum between the inferior fascia of the urogenital 
ilnpnrogm an 1 the fascia of Colics In addition to being attached to the 
tascia and the put ic rann it is bound to the front of the symphysis pubis by 
tin lumiuorin and suspensory ligaments The fundiform ligament springs 
Irom the front of the sheath of the rectus abdominis and the linea alba it 
sp its into two fasciculi which pass one on each side of the penis and unite 
ic ow with the septum of the scrotum The suspensory ligament is triangular 
" it attadied nboNc to the symphysis pubis below it blends v ith 

the fibrous cm elope of the corpora cax emosa 

The body oi the penis extends from the root to the anterior end of the 
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corpora ca\ ernosa In the body the corpora cavernosa are intimately bound 
to one another a shallow grooie which marks their junction on the upper 
surface lodges the deep dorsal vein of the penis while a deeper and wider 
groote between them on the undersurface contains the corpus spongiosum 
Hie bodx is cnsheithcd by fascia which is continuous above with the fascia 
of Scarpa and below with the dartos tunic of the scrotum and the fascia of 
Colles 

The extremity is formed by the glans penis the expanded anterior end of 
the corpus spongiosum The glans penis is somew hat conical in shape and its 
concaxe base coxers and is attached to the ends of the corpora cavernosa 
The projecting margin of its base is named the corona glandis behind which 
is a constriction known ns the neck of the glans (retro glandular sulcus) The 
terminal part of the urethra rims through the glans penis and ends in a xertical 
slit on its apex 

The shin covering the penis is thin elastic free from fat and hairs and 
remarkable for the looseness of its connection with the fibrous envelope of 
the organ At the neck of the glans penis it is folded upon itself to form the 
prepuce or foreskin which oxerhps the glans for a variable distance The 
internal layer of the prepuce is confluent along tl e line of the neck with the 
thin skin which coxers and adheres firmly to the glans and is continuous xvith 
the mucous membrane of the urethra at the external urethral orifice On 
the undersurface of the glans penis a small median fold passes from the deep 
surface of the prepuce to a point on the glans immediately behind the external 
urethral orifice this median fold is named the frenulum of the prepuce The 
prepuce is separated from the glans perns by ft potential sac— the preputial 
sac On the corona and neck of the glans there are numerous small preputial 
glands which secrete a sebaceous material— smegma 

The blood supply of the penis is denxed from branches of the internal 
pudendal artery —the arteries of the bulb the deep artenes of the penis supply 
mg the crura and the dorsal arteries The veins from the corpora cavernosa 
pass to the dorsal x cm and the prostatic plexus Those from the corpus spongio 
sum pass to the dorsal terns and the xems of the bulb 

The lymphatics drain to the inner set of inguinal glands on both sides 

Nerves -The sensory nerve supply of the skin of the penis is derived from 

the second third and fourth sacral nerves through the pudendal nerve and 
pelxic plexuses The musculature and rich vascular meshxxork of the organ 
arc supplied bx parisy mpathetic and sympathetic fibres from the hypogastric 
plexus 


CONGENITAL MALFOBMATIONS 

Congenital malformations of the penis apart from those of the urethra 
and prepuce are rare 

In the embryo the genital tubercle develops as an eminence on the lower 
mrt of the front of the embryo and below it t» o others— the genital swellings 
-soon appear The genital tubercle enlarges to form the perns and the genital 
suelhn-s become fused to form the scrotum The urethra is formed by fusion 
of the margins on the undersurface of the genital tubercle Congenital defects 
are the result of abnormal or defective development of the constituent parts 
Tt is thus possible to understand bow malformations eg hypospadias epi 

A “ , , rfpnis reduplication or absence of the penis may occur 

« W •« ?!» Pants This ,a not an uncommoi type of 

M ,SZ Zri T# kally abated ™«> nndoerme disturbances The 
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determine the sex but in most enses tbe true sex manifests itscll nt puiicriy 
Reduplication— Cochrane and Saunders (1042) in a rci lcn of the lltorature 
state that reduplication has been found cliieflj in eases JSS'S! 
spadias and ectopia vesicle and that it seems to he a mesodermal disturbance 

rela in d the raso C illustraS’(rig 200) the ineontment liladder emptied through 

an opening admitting the finger situated lictuc.cn and nt the base of the penes 
on their undersurface 



lr io 299 

Red ipl cation of tl e pen s Almost complete nl nonce of tl o 
urethra \tl ich opene 1 nt tl e base of tl e penes an 1 is mnrhe 1 by 
a catheter (Mr Arlh rJaco/s case) 



Absence of the penis — This malformation is exceedingly rare, and McCrea 
(1942) states that only eleven cases ha\e been reported It is said to be due 
to the failure of development of the genital tubercle the urethra opening on 
the perineum A dwarf penis is generally found concealed beneath the skin of 
the scrotum or perineum A congenital urethrorectal fistula sometimes is 
said to co exist 

Adherent penis— This is usually associated with scrotal hypospadias or 
it may occur alone when the whole undersurface of the penis may be fixed to 
the scrotum by web 

Torsion of the penis — This is a very rare abnormality and when present 
is usually associated with other developmental abnormalities of the organ 

Phimosis This term denotes a congenital or acquired narrowing of the 
opening of the prepuce and is often associated with an unduly long foreskin 
which is sometimes adherent to the glans penis The orifice of the prepuce, 
especially in infants may be so small as to cause retention of secretions, with 




601 


THE rENIS 


resulting irritation and balanitis and interference with micturition with 
subsequent hick pressure on the bladder ureters and kidneys In children 
phimosis has been blamed for frequency of micturition and nocturnal enuresis 
but man\ authorities question the association with this condition The 
inevitable straining to micturate mav result in umbilical and inguinal herni-e 
and c\en prolapse of the rectum The relationship between phimosis and 
\ enereal sores is well recognized and the retention of secretions e g smegma 
mat lime some influence on the deyejopment of epithelioma and papdloma 
Parai iumosis is not an uncommon complication 

Trp vtmfvt — \\ hero the foreskin is unduly long and where the orifice is 
tight or narrow treatment by dilatation and freeing of adhesions may be 
adequate in children In the majority of cases however operation by circum 
ctsion is indicated 

Dilatation is carried out by stretching the orifice by forceps followed by 
gradual retraction of the prepuce When adhesions are present they are best 
separated by blunt dissection using the closed points of sinus forceps for this 
purpose stripping by gauze is math isablc as injury to the delicate epithelium 
of the glans nun result 

Dorsal incision of tie prepuce — When on account of adhesion adequate 
retraction of the prepuce cannot bo earned out it is usually possible to insert 
closed smus forceps between the prepuce and glans on the dorsal aspect care 
being taken that the forceps do not enter the urethra Following this the 
prepuce can be slit by scissors Tins procedure will facilitate freeing of the 
prepuce from the glans Thereafter all smegma is removed and the parts 
cleaned by gentle mopping with saline lotion In some cases this is all that is 
required but completion of the operation by circumcision — in the absence of 
any contraindications e g acute balanitis — is usually carried out 

Circumcision — \!though the operation is regarded as a minor one it must 
be neatly and accurately performed Ha.morrhage sepsis and a resulting 
stenosis worse than the original condition ore complications winch must be 
a\ oided General anaesthesia is advisable in the majority of cases but the 
operation can bo performed under local anesthesia where deemed advisable 
In a clean case bathing of the parts with soap anil water and boracic or saline 
lotion is all that is required in the way of pieparation Complete exposure of 
the glans is advisable before one proceeds to remove any tissue Behind the 
corona retained secretion and epithelial debris must be removed gently In 
infants up to four weeks old anesthesia is sometimes dispensed with the child 
being placed on a large pillow on the lap of a nurse seated on a low chair the 
legs held firmly immediately aboi e the anl lea and raised in a lithotomy position 
vi(h -narven/rtK WI> w/i MW, vxe.ven.bnL by their being, anrhnml under 
tho elbows of the nurse The surgeon should be seated facing the perineum 
Toilet of the parts ns abme described is now performed It is important 
to estimate the proper amount of skin to remove Straight dressing forceps 
sinus forceps or a light clamp is then applied obliquely to the foreskin im 
mediately distal to the corona and parallel to it the glans slipping back as the 
forceps dose IV ith a sharp knife or scissors the prepuce is cut off immediately 
distal to the forceps This incision results only in the skin being removed the 
mucous tube remaining behind closely covering the glans This mucosa may 
be slit and turned hack but it is usual to remove most of it in two halves 
leawng a narrow collar round the corona A small artery m the frenum 
generally requires ligature as well as several small vessels on the dorsum 
failure to hgature these yessels has proved fatal Four to six sutures 
approximate the mucous membrane to the skm and for this purpose a 
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eX ^The important points in this simple operation are — 

1 Excessive tissue should not be left about the frenum or a persistent 

2 SuSlrtprep^S must be left to cover the sensitive papilla! of the 

3 UnTes° n care is exercised too much skin may be remove! so denuding 

the body of the perns 

4 Haemostasis must be adequate 

The operation of circumcision is seen in its simplest and commonest form 
in the Jewish religious nte in the performance of which a shield or clamp is 



applied to the prepuce distal to the glam and that part removed by a knife 
This lci\es the glans still covered by the lining mucosa which is now torn 
backwards from the meatus to the corona by a sharp pointed finger nail 
ami the flaps so formed are folded back over the cut edge of the prepuce 
Bleeding which would seem to be minimal after this procedure is also inhibited 
b\ the application of a moderately tight dressing The results generally are 
satisfactory and complications such as hemorrhage and sepsis appear to be 
rare The rite is performed on the eighth day 

The operation as abo\e described for an infant is as a rule equally suitable 
for an adult In cases w here the prepuce is not long but where the orifice is 
narrow the following operation may be performed 

The prepuce should ho retracted so far as possible the orifice being rendered 
tense three pairs of pressure forceps are now applied to the edge of the 
prepuce two being placed symmetrically at a short distance from either side 
of the median line dorsally and the third m the middle line ventrally These 
are ratted and the prepuco is separated from the glans by sinus forceps or a 
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immediately pro^^al to th<^ <Mratnctmg^bancl area'aiS^^p^e^th^glans 

meantime being used to reduce mwards (Fig 303) In this way 

the prepuce and constricting 
band are draw n over the glans 
penis and the parts returned to 
normal but cedema will persist 
for some hours If this mampu 
lation fails then a longitudinal 
incision should be made on the 
dorsum of the penis through 
the cedematous folds and con 
strictmg bands Secondary 
small incisions may be made in 
the cedematous areas but are 
usually unnecessary A vase 
line gauze dressing is then 
applied To prevent recurrence 
the operation of circumcision 
should be performed when the mdema and congestion have subsided 
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The method of reduction 


INJURIES OF THE PENIS 

Wounds and contusion— The missiles employed in modern warfare are the 
most common cause of wounds but incised wounds whether caused ny 
accident or malice are not uncommon The treatment of these wounds is 
similar to that for a wound elsewhere on the body but healing is rapid on 
account of the generous blood supply If the wound involves a partial section 
of the penis ev cry effort should be made to control haemorrhage and to suture 
the fibrous sheath of the corpora accurately Where the urethra is involved 
diversion of the urine by suprapubic cystostomy or a tied in catheter maybe 
necessary This condition is discussed under injuries of the urethra The 
functional result ultimately should be fairly satisfactory but during con 
valesccnco erection must be presented or sutures tend to be torn out To 
prevent this the patient should be kept under the influence of morphia or 
bromides A rubber bag filled with crushed ice and applied locally is said to 
be effecti\c 

Tears of the frenum during coitus are not uncommon and may cause 
considerable haemorrhage Ligation of the bleeding point and repair by a 
suitably placed fine catgut stitch are required 

Strangulation — Usually this is the result of constriction of the organ at 
any point by such materials as string hair or metal rings Where a hair is 
the causative agent this may become so deeply buried in the tissues as to be 
hardly detectable especially if it be applied around the retroglandular sulcus 
Whatever the causative agent if the constriction is not relieved ulceration 
and swelling associated with considerable pain and difficulty m micturition 
or ev en retention of urine may occur A general anaesthetic may be necessary 
to remove the constricting band Gangrene of the part of the organ distal to 
the constriction is rare 

Rupture — This occurs only when the penis is erect and the organ forced 
downwards between the thighs When rupture takes place there is a sudden 
severe pain at the point of rupture followed by deturgescence In a short 
time swelling occurs from extravasation of blood, and this gradually increases 
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until an enormous size nm be attained Treatment consists m elevation of 
the perns and the application of cold compresses or an ice bag The final 
result ma) be impairment of erection the proximal segment functioning 
normally and the distal segment remaining flaccid or becoming erect later 
In order to avoid tins it has been advised that the fracture should be treated 
bj incision clearing out of tbe clots and careful suture The treatment will 
depend on the severity of the lesion 

Secondary indurvtive cavern osrns may occur as a late sequel at the 
site of mjiity and indeed any severe contusion wound 01 rupture of the organ 
maj act as a predisposing cause to this condition or to its primary variety 

Dislocation — This is a rare injury and consists in the body of the penis 
being forced from its outer sheath and displaced beneath the si in of the scrotum 
or tlngh Open operation is usually necessary to rectify the displacement 

Hcematoma — fins is commonly seen following injuries about the pelvis 
and is due to extravasation of blood The extravasation gradually becomes 
absorbed and no special treatment is required 

HERPES PREPUTJALIS 

This is found commonly on the glans and prepuce but it is not often seen 
in the vesicular plnse as early rupture of the vesicles usually occurs The 
resulting erosions are superficial raw red and angry looking and frequently 
show a well marked polycyclic edgo which is characteristic of the affection 
The pain and tenderness which are marked features help to differentiate this 
from specific lesions 

The parts should be cleansed thnee daily with normal saline followed 
l y the application of a simple dusting powder 


tFDEMA OF THE PEMIS 

Acute cedema of the penis may follow sepsis extravasation of urine 
venereal disease and constriction by rings or other agents It occurs occasion 
all) following prostatectomy by the Harris or Milan methods but subsides 
rapidly it is thought to be due to interference with the blood supplj In 
some cases no cause can be demonstrated 

Chronic cedema may follow lymphatic obstruction caused by old standing 
inflammation of the inguinal glands and by elephantiasis (filarial or non 
filarial) 

The acute v anety resolves rapidly on removal of the cause The chrome 
variety may necessitate removal of the affected skin followed by skin grafting 

PHfAPISM 


The term priapism denotes a state of continuous erection of the penis 
unassociated with erotic sensation or ejaculation and unrelieved by coitus 
The condition is uncommon Patients suffering from spinal cord lesions 
appear to be especiall) prone to priapism but 25 per cent of all cases are 
said to occur in leukemia Thrombosis may be responsible in the presence of 
cross injury new growth inflammation or leukaemia but otherwise it does 
not occur and incision reveals generally onlv a syrupy blackish blood Pam 


13 ^EATaiEN^is^n the whole unsatisfactory but Riches (1930) reports a 
successful result following heat applied by diathermy current The condition 
may gradually subside following rest in bed and general treatment The effeet 
of hydrotherapy and radiotherapy is of doubtful value Surgical measures 
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such as incision into or aspiration of the cavernous spaces may relieve the 
condition but may result m permanent interference with function 

Chronic intermittent priapism is characterized by repeated and some 
times prolonged and painful nocturnal erections unassociated with sexual 
desire The condition may recur over a period of years cause insomnia and 
affect the general health 

The Ttiolog\ is uncertain but the condition may be associated with some 
lesion of the posterior urethra prostate seminal 



lie 304 

h \ rous C« emos t 8 Calc fi 
r t on ore rr ng >n a saddle 
si aped dorsal plan o (the 
1 ones el ow n on each 8 de of 
tie glana pens are the ter 
m nal phalanges of the assist 
ant a f ngera steadying tl e 
P™’) (Ur 11 La r i 
V Ine » cate ) 


vesicles or central nervous system 

Treatment should be directed to the removal of 
any local lesion Bromide and chloral hydrate 
should be prescribed and sexual excitement avoided 
Local cold sponging is sometimes efficacious 

FIBROUS CAVERNOSITIS 

^Etiology— Two main types of cavernositis occur 
— one primary or idiopathic and the other secondary 
to local damage or disease This secondaiy type is 
dealt with under the headings of its various causes — 
Trauma Inflammation and Venereal Diseases 

The primary variety is referred to as plastic 
induration or indurative cavernositis and so far its 
aitiology is unknown It tends to occur in patients 
between the ages of 40 and 70 and according to 
some observers in individuals of a certain diathesis 
who may also suffer from the comparable Dupuy tren s 
contraction Gout and diabetes have also been put 
forward as possible causes but the evidence for this 
is very meagre Trauma is said to be a frequent 
determining cause in the presence of a constitutional 
disposition Old age does not appear to be a factor 
of any real significance 

Pathology — The condition is characterized by 
the appearance of fibrous plaques in the tunica 
albuginea and pectinate septum They are usually 
found on the dorsal surface near the root of the penis 
less often in the shaft The plaques are formed of 
firm fibrous tissue of cicatrical type and usually 
of cartilaginous consistence in some cases they 
become calcified (Fig 304) Normally the plaques 
are in the form of plates but sometimes they form as 
nodes or strings which spread laterally Histological 
examination of the plaques shows no inflammatory 
cells or changes (Maresch and Chian 1931) 

For further information see p 623 

Valter W Galbraith 
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when the papillomata are of the broad, flat-topped tanetj X rays or radium 


MALIGNANT GROWTHS 

Epithelioma of the glans perm is the most common form of malmnant 
lesion , sarcoma and endothelioma may occur but are rare 

Epithelioma /Etiology It is stated that epithelioma of the glans penis 
and prepuce comprises from 1 to 3 per cent of all carcinomata (McCrea 1940) 
It usually develops after the age of 4 5 Chrome irritation resulting from 
phimosis is a predisposing cause and indeed the disease is almost unknown m 
the circumcised (Wolbarst 1932) Reference has already been made to cancer 
occurring in pre-existing w arts 

Pathology — The lesion usually arises on the dorsum of the glans or 
on a corresponding site on 
the prepuce or on both 
Occasionally it originates in 
the region of the urethral 
meatus In its early form it 
may appear as an eroded 
papule or as a slight thicken 
mg of the epithelium or it 
may have the appearance 
of a simple wart of sessile 
type Eventually', when m 
fection is superadded the 
lesion ulcerates, with a re 
suiting purulent discharge 
(Fig 308) When the pre 
puee is long and difficult to 
retract the condition may 
exist for a considerable time 
without being detected the 
true nature of the legion 
being discovered only when the patient seeks advice on account of a discharge 
The absence of pain is an outstanding feature of the disease 

If untreated, massive ulceration of the parts may occur Invasion of the 
corpora cavernosa occurs late, and as the corpus spongiosum is rarely involved 
interference with micturition is uncommon 

Lymphatic extension, to the inguinal glands is usually a late feature early 
gland enlargement generally being the result of associated infection (Cope, 
1932, McCrea 1940) At a late stage the glands may break dow n and ulcerate 
through the skm Distant met a stases are rare 

Symptoms and diagnosis — Growth is slow and painless, and the only 
complaint usually is of a purulent and sometimes blood stained and feetid 
discharge The end of the penis is often enlarged and only after retraction 
of the prepuce is a w arty bleeding mass rev ealed Where the urethra js involved 
micturition may occasionally be difficult and painful but retention h rare* 
(Cope 1932) Painful erections may occur At times the lesion has to lie 
differentiated from a primary chancre, especially m the middle aged In some 
cases it is possible to palpate the ulcer or tumour through the prepuce , in 
others diagnosis is only evident after the prepuce has been sht \\ here the 
diagnosis is uncertain biopsy should always be carried out 
39 



Fig 308 

Epithelioma of th“ penis A large epithelioma which has 
ulcerated through the prepuce (See Figs 309 and 310 ) 
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Tre itmext— Radiation tl.cn, ly or partial or complete amputation of 
tl.e penis may lie required the choice depending on the extent and character 

° ft, sJtat'm therapy— For the early typo of lesion tins uoulil Mem to lie 
the method of choice (see p 614) - 

Partial amputation oj the pems-'l Ins operation aulBccs in the major ty of 
cases u here the tunica albuginea 1ms not boon penetrated II Jga JD'I and 110J 
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Epitl r! oma of the poim Fart rcinoxe 1 at open non 
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Bp thehoma of the penis Section through tl o centre of tl o 
amputate! penis (si own in Pi g 309) wl ich ilit at rates the 
res stance of the tunica albuginea to the growth Fens 
before operation shown in Fig 308 Histological examina 
t on of inguinal glands excised fo ir weeks later showed m» 
e\ idence of any secondary deposits 


and the disease is hunted to the distal half of the shaft but the organ must 
be of sufficient length to lea\e a stump clear of the scrotum 

The amputation may be performed by a flap or by a circular or an elliptical 
incision The flap method is the simplest and is that generally used 

\\ hatever method is adopted a tourniquet should be tied round the base 
or the penis For this purpose a catheter or thin rubber tube can be used 


1 The Flap Asipotation 


E i !t wV 1 tlo i Tsal or central flap may be used but the latter is recom 
mended (hig 31 1 a) The mdth of the \ entral flap should be half the circum 
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3 The Elliptical Amputvtion 

This method presents no advantage over the other methods It i« per 
formed similarly but the circular incision of the skin is made oblicjuelv down 
wards and forwards 


COMPLIC VTIONS 

Hemorrhage with hematoma formation is liable to occur under the skin 
flaps Sepsis is a likely sequel and thus hematoma formation must be pro 
vented or if that is impossible the hematoma must be ev acuated immediately 
it is observ ed . 

Stenosis of the urethral meatus is a common complication which mav be 
avoided by careful and neat suturing of the urethra to the skin and the avoid 
anee of sepsis If a retained catheter is used it must be a loose fit in the urethra 
especially at the orifice as any pressure at that point mil faiour sepsis To 
prevent stricture formation it is often wise to dilate the orifice pcnodicallv for 
a few months following the operation by the use of well lubricated bougies 
inserted w ith great gentleness 

Total amputation of the penis — This operation is necessarj where the 
malignant growth has spread through the tunica albuginea and involved the 
cavernous spaces or where spread of the growth proximalh lias left the shaft 
too short to permit of partial amputation 

The procedure is as follows The ulcerated area ha\m 0 been thoroughly 
cleansed is covered by an antiseptic dressing retained in place bv a bandage 
The patient having been placed in the lithotomy position and a metal bougie 
passed along the urethra the base of the penis is encircled bv an incision 
which is continued backwards in the middle line dividing the scrotum along 
the whole length of the raphe and the incision continued to 1 in in front of 
the anus The bulb is exposed in the perinea] part of the wound and the 
urethra freed to the triangular ligament The bougie is then removed and 
the urethra divided about 1£ in in front of the triangular ligament (Fig 
312 (1)) The upper part of the incision is deepened the suspensory ligament 
cut and the dorsal vessels divided between clamps and ligated (Fig 312 (2)) 
The crura are exposed and detached from the pubic rami and ischium by a 
raspatory and bleeding points secured /Fig 312 /3,\> Tbe cut end of the 
urethra should be split for 4 in antero posteriorly or laterally (to dimmish 
the tendency to stenosis) and stitched to the skin in the posterior part of the 
wound w hich is then closed by silkworm sutures Drainage should be prov ided 
* s ™ al l tube inserted a short distance in front of the urethra (Fig 312 (4)) 
u here it has been decided to include in this operation complete excision 
of the inguinal glands this should be done before the patient is placed in the 
lithotomy position The skin incision should follow the fold of the groin from 
£ nteri ® r superior spine to the other dividing in the mid line to surround 
e base ot the penis Commencing laterally and working towards the penis 
bloc dissection of the glands is carried out Two or three deep glands lying 
un er e ascia lata on the medial aspect of the femoral v ein and one gland 
y mg wi m the femoral nng must be included in the dissection Thereafter 
,,® ? a *f n ^ P‘ aCed m the lithotomy position and the incision surrounding 
as o le penis is continued backwards and the operation performed 
as abo\ e described Drainage should be established through the outer ends of 
the groin incisions b 
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Fro 313 
Epithelioma of penis 
{prove 1 by biopsy) 
m a patient aged 63 
(See Fig 315 ) 


certain case, = 1 of the 
the same tune as the amputat, on operation maj £ “ \£ mce there £ likely 
that the growth has spread to e ™ eo.lmg of the 

The situation of and idcerat.on and 

tins makes a further argument for emasculation as also 
Slat Mention ‘of the testes vwth them secretions >s not 
advisable in the absence of the perns 
1 The addition of emasculation to the operation f° r 
amputation of the pen,, adds little to the sei er,t> or to the 
time taken m its performance After encircling tlio p 
the incision divides one hmh going to each aide of the 
scrotum which is encroached on to form skin daps sufficient 
m size to cover the raw area The spermatic cords sl.ou d 
he divided at the level of the external inguinal rings, an 
they arc then removed together with the testicles and 
scrotum The operation thereafter is similar to the total 
amputation already described 

The inguinal glands — Early enlargement is usual, but 
this enlargement is more likely to be due to the sepsis 
accompanying the malignant ulceratne process .than to 
imasion by secondary deposits Gland mctastascs are 
generally a late feature , .i. nt 

It has been the custom of many surgeons to excise the inguinal glands ; a* 
the same time as the amputation of the penis On theoretical grounds tins is 
sound surgery but it should be borne in mind that if the glands arc dealt a 
at the time of amputation sea ere sepsis not 
mfrequently occurs In the majority of cases 
extirpation of the glands by bloc dissection 
should be carried out at a later date 
Where the glands haae already broken 
down and are fluctuant sepsis is meait- I 
able but even m these cases an interaal 
betaaeen amputation and gland excision 
may prevent extensive sloughing in the 
amputation w ound 

W W Galbraith 

Selection of cases for radium treatment — It 
can be stated with confidence that in the 
present state of our knowledge early cases 
should in preference be treated by radiation 
and late cases by surgical methods (Figs 
313 to 320) Attention is drawn to this as 
it is evidence of progress and contrary to 
the usual principles of selection of treat- 
ment in other sites — where the tendency is 
still to relegate to radiological methods the late extensive inoperable or 
otherwise unpromising cases Cancer of the penis is a skin cancer, it is as 
sensitive or responsive to radiation as other malignant cutaneous lesions diffi 
culties there are from the additional factor of infection and the anatomical 
site and configuration of the lesion nevertheless in lesions of reasonable 
extent radiation offers good chances of total regression of the lesion for many 


r 



Fig 314 

Epithelioma of the penis (proved by 
biopsy) 



Fig 316 

Papillary carcinoma of the peni« 


Fic 31 j 

Tl e appearance sir and a half jears 
iftpr 31>J4 mgtn hours of interstitial 
til hum Tie patient is still alne 
and well fourteen years after treat 
ment (Sir Stanford Cade » and Mr 
It i m6i rj II hite » case ) 



Fig 317 

The appearance before opening 
the preputial sac 



Tt e condition three years after 90S rogm 
hours of interstitial radium (Sir Stan 
ford Cade t and Mr 15 tnsbvry 15 *t(e < 



The radium needles in position 



Epithelioma of the penis v hich disappeared 
completely after 2016 mem hours of 
interstitial radi im (Sir Stanford Ctdet 
and 5fr Ifinsotiru tl hue » care 1 


«1S 
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\ears There is no need to point out the mutilation of surgical treatment 
and this should be reserved for eases unsuitable for radiation These cases 
include (1) the extensive lesion involving the entire circumference of the 
corona and glans and Bpreading to the body of the penis (2) initiating 
lesions involving the urethra (3) involvement of the corpora cavernosa or 
of the corpus spongiosum (4) lesions m the very old or the diabetic who 
stand radiation treatment badly The macroscopical \ ariety of the lesion is 
of greater importance than the histological tvpe the latter although 
indicating the degree of malignancy is not a practical index of radiosensitiv ity 
as even the most keratinizing type with numerous cell nests has been shown 
to respond favourably Of the various macroscopical tv pcs the papillarv or 
warty neoplasm is the most radiosensitive the ulcerative lesion less so 
especially when associated with old standing Ieucoplakia the nodular or 
infiltrating type is the least suitable for radiation in this type there mav be 
a deep seated extensiv e tumour w ith but little surface ulceration The liability 
to radium necrosis both in the penis itself and m the inguinal regions is greater 
than in other situations such as the face chiefly from associated sepsis but 
also because the skin is moist and thin The choice between radiation and 
surgery depends therefore on the extent and the type of lesion — the earlier 
the case and the smaller the extent of the lesion the more suitable it is for 


radiotherapy which is the treatment of choice 

Methods of radiation of the primary lesion — The radiation treatment of 
the primary lesion is generally undertaken with radium In very small and 
superficial lesions low v oltage X rays (GO to 80 Iv V ) has giv en good results 
such lesions however must be superficial as the penetration of the ravs is 
negligible P adium therapy can be giv en by the interstitial or surface methods 
Surface irradiation — The applicator is a cylinder made of a non metallic 
substance such as sorbo rubber cork piano felt or Columbia paste The cy linder 
wall is 1 cm thick and about 5 cm in external diameter Radium containers 
needles or tubes are placed on the outside of the cylinder arranged m rows 
spaced equidistally The quantity of radium required vanes with the area 
to be treated an average of 30 mg is used The period of irradiation is 240 
hours preferably given intermittently twelve hours a day or continuously 
with short periods of rest A total of 5 OOOr to 6 OOOr is aimed at Accuracy 
of irradiation is difficult to obtain by this method and the skin reaction is 
severe Protection of the scrotum is necessai} and a sheet of lead 2 mm 
tmefc placed on the thighs can be used for this purpose The patient should 
be miormed of the possible damage to the testes 

Interstitial radium— -By this method greater accuracy of radiation is ensured 
and a high tissue dose of 6 OOOr to 7 OOOr can be deliv ered The risks of a radium 
f re grater but the chances of a permanent arrest of the disease are ex 
BUlfc ^J e <*ses A general anaesthetic is required and a dorsal slit 
is earned out it there is any degree of phimosis The needles containing 0 o mg 
n ® °j, ra( m m are placed at the base and periphery of the lesion additional 
r i &re P ace ,4 in centre Alternatively radon seeds can be used 
. q,/ 5 * radium needles The seeds should have adequate platinum screen 

i 6 neeci e ?, or se . e ds must be placed equidistally and extend beyond the 
, i f . es,on so that the edge of the growth is fully irradiated The needles 
fi nonr l ° n 81X 0r seven days The total tumour dose reached is about 

treated even P 101 ^ ^he reaction is severe but localized to the area 

six weeks after the™™ ?? r r J hree Week<! and healing is complete m five to 
eetasis dei elona ° f V* e need les The scar is sound although telangi 

eetasis dev elopa frequently within a ye ar of the treatment 
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glands does not necessarily mdicat enlargement of the regional 

lesions on the penis are infected _and ^g ^ , esi0n 1S by 

glamls is often due to sepsis K >s re „ ar ds the glands till the result of 
radiation, no decision should b assessed In many cases the inguinal 

treatment on the F™“"> Li' diatlon period The eases fall into one of the 
adenitis subsides during tlic ' “f^hoJIt^alpabte glands, ( 2 ) those with pal- 
following categories (1) three ™ P / lth fixe d glands The first group 
liable but operable glands, an ( ) under observa t 10 n , no 

should be given «“ benefit o the be treated by radiation 

treatment i-> indicated ine sccon y . n „ 2 , \ or more grams of 

The method of choice is teleradmm i g prolonged if regression 

radium is asa.lable , treatment si, on 1 ho» eter, notne p^ ^ ,5 „ „„„ 
of the glands is not obtained in o , surface radiation by means of 

to the glands As an altcrn " 1 '® * If regression is not obtained surgical 
sorbo rubber plaques can “ g' onc or bStli sides are operated on according 
excision of the glands 15 miW"" ° . d m fixed or othen, ise clinically 

,o the spread of the bv pfaques or teleradmm ,s altvays north 

unsuitable for excision radiation oj p 1 r i y a n case s in some, 

trying Tcmporar, regross.on can "im* "Srable These cases should be 
the glands shrink and ^“",'1 shm reaction has completely subsided 
submitted to operation til “ mary gI0 ,vth of the perns by radiation 

Summary — Tile treatmen °* l„„. s Spin fifty cases has e been described 

has been reported b> >" an >, , ' (i ' 1 '' l °” ra freedom from recurrence The treatment 
„ ith a 00 to 70 rer cent of fis e S ear del)a , a ble matter A combination 

“[™:Sl‘^reaeSon;?erXn.a £ sss,nch in most eases are greater 


“ImmS excYsmn oilers advantages ssl 
?Ln trgieal or radiological treatment alone 
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CHAPTTR LA III 
INFLAMMATION OF THE PENIS 


BALANOPOSTHITIS 

B ALAISOPOSTHITIS i9 an inflammation of the opposing surfaces of the 
prepuce and of the glans penis It is usually mild w ith tm nl sy mptoms 
but occasionally sepsis may be -violent enough to cause gangrene 
septicaemia and death It is liable to occur in cases of phimosis because 
accumulations of smegma epithelial debris etc may set up irritation and 
permit pathogenic organisms to flourish Also repeated attacks of inflamma 
tion may cause infiltration and scarring and make matters worse by increasing 
the plnmosis 

Lack of cleanliness an irritating urine the use of unsuitable lotions the 
handling of certain chemicals in various trades or the presence of local sources 
of irritation such as may occur in penile or urethral inflammations may be 
factors in the aetiology of this malady 

In mild cases there are no constitutional effects and local symptoms 
cause only mild itching and burning Retraction of the prepuce reveals an 
accumulation of evil smelling smegma and the underlying surface of the glans 
and the inner preputial lining present patches of redness and desquamation 
Later superficial ulcers may develop with slightly necrotic and indurated edges 
and if the inflammation invades the deeper tissues slight oedema especially 
of the prepuce may occur and may render retraction of the prepuce difficult 
and even lead to paraphimosis 

Tpeatment consists in enforcing strict cleanliness and irrigations of the 
preputial sac If the prepuce can be retracted this is easy but if not the 
cavity should be thoroughly washed out by means of a suitable nozzle Symp 
toms generally subside rapidly but if ulceration is marked a thin layer of 
gauze soaked in a mild antiseptic lotion may be introduced within the prepuce 
and frequently changed though the presence of swelling or phimosis may 
make this impossible If the inflammation is acute or if paraphimosis has 
occurred it is advisable to slit the prepuce along the dorsum to permit adequate 
treatment Jvo extensive incision should be made or a spreading cellulitis of 
the penis may ensue A circumcision to prevent further attacks should be 
done later when the case is quiescent 

After repeated attacks of balanitis especially in the young it may be 
found that the prepuce has become more or less extensively adherent to the 
glans and may need careful separation The external urinary meatus may 
also be extensively scarred and constricted and may require a meatotomv 
Erosive balanitis — The foregoing is a description of simple balanitis a trivial 
a #- n* i and ° ne usually easily cured There is however a more severe type 
oi oaianoposthitis which may be much more serious In this there is a profuse 
out yellowish white discharge the preputial cavity is lined with greyish 
wmte patches and the inflammation may involve the anterior urethra The 
patches are composed of desquamating epithelium and when removed leave 
a raw eroded surface This disease has been termed erosive balanitis 
and as it spreads small multiple ulcers appear their bases being slightly 
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mdureted and covered fnd^o.ve 

to l mm dmmota %g&JZ is sometimes mildly contagious 

^MVt^rLmfer^^ orjtomemj^ te ^ , e![ pI0tur e 

spirillum and vibrio in son and varlous other forms sometimes of an 

cliffita or Trepomema | bacterlo i 0 g lca l analysis confused and difficult 

anaerobic type often ma lt c(nne and burning of the prepuce and glans, 

A mild case commences u.tli itebn ag^an, 1 ' 5 and perns become cedema 

and a profuse foul discharge pp^^ amo fj„ t . of superficial sloughing takes 

tous and much enUr b e “, t male and to heal without further incident 

place and the process ten * c the prepnce free irrigation the applica 

Treatment consults i frequent use of hot baths 

tion of repeated fomentation Jjicnbed constitutional symptoms are almost 
In the type Of ease so far descnO, ^ , lou! , hlag and gangrene 

absent but rntb » deeper P become eictremely ill The temperature and 
mat occur and the patient m y^ anorexia nausea vomiting repeated chills 

pube rate rise and he mfiCT become enorm ously swollen and tender 

and rigors The whole .pen s y dematou8 puce Blackened areas may 
with a reddened indurated ai become disintegrated and 

appear and ifl dlfeuTto distinguish from syphilis or 
slough att ay S»eh “« s e Spirocha! ,a palhda or of the Ducrey bacillus 

chancroid but the aDS 

will settle the point v „ n< , real ongm and it is not yet demonstrated 

These cases are no n l sahva or oral types of bacteria are necessary 

definitely that contamination wimsa m tlents with depressed local and 
for their production They _ -Lated attacks of balanitis occur it is always 
general health so that rthen repeate diseases as diabetes gout or any 

S " Cb ° S C ' CeSS,V ° 

microbic invasion of an prompt and efficient treatment is 

natural and of phagedena and gangrene 

necessary 011 cleansed and the preputial 

8 " P TuEATuraT-Tl.e area “ ust “T stages if necessary by a limited 

iR „ j un b\ retraction in the earn v ith oxidizing washes 

sac opened ,P “> nflarae<1 surfaces must be irr j‘n to discourage anaerobic 
dorsal slit e of potash or perondeofl y urre d free incisions 

all cases the “JjjSmS against sepsis mstl * ut ^ lano postliitis but mflamraa 

'and 1?” gangrenous 


t ”« of uncleanly habits m "^ te al „, a taform bacauus ^ 

a ' general' ontammation ^IsHm^nom. 'and 

condition seen in a case oi 
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sometimes^n adulfs after salivary contamination The ^usaUve orgamsm 
?sTe Klebs Loeffler bacillus which may be extremely difficult to isolate 



Such cases have been described on seieral occasions by Berry (1932) Priming 
(1928) and others They are treated by injections of anti diphtheritic serum 
and may he follow ed by various forms of paralysis 

On rare occasions a greyish membrane forms on the glans corona and 
prepuce due to Oidium albicans (Thrush) It may follow intercourse and 
causes a certain amount of local irritation It can be treated w ith an antiseptic 
wash Buch as 2 per cent resorcin 

Anthrax causes a few cases and nearly always occurs amongst workers in 
hides It is a violent and dangerous disease and its treatment must follow 
the linos laid dow n for it in other situations 

Sequels A variety of late complications may follow cases of long con 
tinued balanitis amongst which carcinoma of the penis is perhaps the gravest 
Chronic thickening of the epithelium of the glans and prepuce has been 
described in the form of various types of keratosis and after many years of 
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t hrumc catarrhal inflammation leucoplakia lias been noted This presents 
all the clnrjctm-tirs umialh seen m other situations and should be regarded 
ns n precutxir of malignancy 

Krauro'is of the prepuce and plans similar in even way to that seen m 
the ft male mat occur extreme! i rarelt after prolonged balanitis m the aged 


PREPUTIAL CALCULI 

TIicnc nre sometime, the direct result of inflammation in the preputial sac 
1 c r dot tits see p *ki7 


INFLAMMATION OF THE COVERINGS OF THE PENIS 

[nil munitions of the coverings of the penis are not common anti max be 
divided into two clav-cs — pnmarx and ecrondarx 

lVmntrx acute idiopathic inflammation of the penis is rare but the symp 
t mis nn often f<iltmnntm_ with the rapid onset of necrosis and gangrene 
a fatal termination oecnmn„ in a few daxs from septic tox-emia If not 
so mimcdntelx fatal acute sepsis mat invoice the penis scrotum and 
jk rim uni etc gangrenous phenomena «] pea ring about the third da\ and 

< ill'll)^ murli destniction before tin case terminates bv resolution or death 
Fite effects arc often like tho e seen m gas gangrene infections in other 
situations 

Itartcnologie il examination reveals a variety of mixed organisms 
streptococci htnphx lococci xanons strains of diphtheroids proteus gas 
forming organisms anaerobes etc The disease is noteworthy for the rapidity 

< f its onset its i xtreme «c\rntx and for the widespread destruction that maj 
I e caused t>\ it 

\ painful spot appears somewhere about the penis and a pronounced 
a dt nil spreads rapidlx until in a ft w hours the }>cnis may become tw o or three 
times its usual size The septic centre t ecomcs red tender and painful and 
the skin oxer the affected area darkens in colour assumes a dirty dusky hue 
and gridualh presents a somewhat glazed and greasy appearance On the 
second i r third dnx lilack patches appear and gangrene is full.) established 
max spread rapid lx am! when gas forming organisms are present crepitus 
max lie felt in advance of the central area and a characteristic odour becomes 
a marked feature In some tvpes the phenomena are like those occurring in 
v.o-callcd extravasatun of urine with nn extensive spreading cellulitis of the 
subcutaneous hmphatic tissues An incision through the still living skin will 
nve-d greenish stinking necrotic tissue beneath it The overling skin goon 
slmmha and the sepsis may spread beneath the deep fascia and involve the 
toniora cavernosa and spongiosum though interference with the function of 
the* urethra mav be a compiratnely late symptom Septic intoxication is 
profound and usuallv appears quite early though svmptoms maj be relatively 
mild until the onset of gangrene In the gangrenous stage however mtoMCa 
tiott deepens marked!} pyrexia is high the pulse rapid and weak mental 
wandering and delirium are common and the patient passes into a state of 
profuumUeptic-cmia until death occurs 

In the le«s fatal tvpes there nnj be much local destruction of the genitalia 
fiaif or more of the penis bem„ lost and only a tw isted distorted stump remaining 
The scrotum max be almost entirely destroyed leaving the testes denuded 
of their coverings and hanging loose on the spermatic cords 
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SECONDARY GANGRENE OF THE PENIS 
The disease follows % anous conditions the clinical picture differing little 
from those alreadj described It occurs occasionally m diabetes melhtus 
arteriosclerosis etc and after local traumatic and septic conditions affecting 
the external genitalia such as crushes lacerations heat and chemical burns 
or exposure to extreme cold It may follow an abscess of the penis of any 
type and even after a dorsal slitting of the prepuce so that this incision should 
al» a> s be as limited as possible Gangrene may follow the neglect of dressings 
over penile ulcers etc and may occur after the use of metallic or rubber rings 
slipped o\ er the perns to assist erection Septic necrosis may follow thrombosis 
of a penile yancositj or after the infection of a penile 03 st and a spreading 
pelwc cellulitis commencing in the region of the vesical neck may pass along 
the whole length of the urethra and appear as a spot of gangrene on the glans 
perns This appearance with its deep seated origin is almost always of fatal 
significance 

Although gangrene of the penis is extremely dangerous the septic process 
may terminate at almost any stage and healing by granulation sometimes 
occurs with remarkable regeneration of tissue 


TREATMENT 

In all cases of se\ere sepsis of the genitalia treatment must be general 
and local General treatment consists in immediate confinement to bed on 
a light diet with free catharsis and diuresis One of the modern sulphonamide 
preparations should be given and every means adopted to conserve the strength 
of the patient against the profound toxsemia blood and salme transfusions 
being valuable Penicillin should be used when the bacteriological picture 
reveals an infection by organisms which are influenced by this agent Anti 
gas gangrene and anti streptococcal serum are productive" of beneficial results 
from time to time Frequent applications of hot moist dressings locally 
irrigations and the use of hot baths all help to limit the spread of sepsis Surgery 
should be reduced to a minimum in the acute stage though free multiple 
incisions may be required to stem the spread of subcutaneous necrosis and a 
suprapubic diversion of the urine should be established in all severe cases 
The sloughing stage sometimes terminates with remarkable abruptness 
the sloughs separate and healing by clean granulation occurs Later plastic 
surgery may have to be adopted according to the needs of the particular case 
and Thiersch pedicle whole and split skin grafts may all be useful on various 
occasions to minimize the effects of extensive destruction 


OTHER CONDITIONS 

There are a large number of minor inflammatory conditions which may 
di«comfort^ eniS ^ although comparatively trivial often cause much 

1 ^^ PEs 1 zoster occurs and runs the same course as elsewhere with pain 
ner } e , Small vesicles form break down cause small shallow 
ulcers which ultimately heal and disappear 

fllETnT 011 1 . aRcctl on is that known as herpes progemtalis There 
is a collection of small vesicles round the region of the corona and glans which 
bu st nd gi\ e rise to small ulcers They rapidly yield to treatment by attention 
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to cleanliness the use of siline or mild antiseptic irrigations and the application 
of i tnngent powders Oecasionallr the disease is transferred bv coitus and 
if neglected may lead to one of the more violent infections already described 
The hr t symptom noted before the appearance of the i esieles may be 
mild stinging and irritation later the erosions may become encrusted with 
secretions and epithelial debns The disease sometimes follows the habitual 
pas mg of septic urine and a neglect of strict cleanliness It may be markedh 
recurrent and has been thought to be due to a form of filter pacing organism 
Milign ant DEBMvrms of the penis and scrotum has been described 
occa lonallv and is like the condition found m the breast It causes an mdur 
ated area of chronic inflammation and infiltration of the squamous la} er of 
the shm m which the tipical Paget cells are observed on microscopic exiimna 
turn Such cases have been recorded by Kidd (19 7 9) and others The lesion 
i uperficial is usualh situated upon the glans and presents a raw red base 
with a sfighth serpiginous margin It should always be regarded as a pre 
cursor of cancer and treated according^ by excision or by radiotherapy 

Gb vnuloma rsGITEs 4LE is a disease seen m the tropics and in Southern 
Europe It may affect the coienngs of the penis and sometimes the deeper 
tissues causing urethral stricture occasionally Microscopical examination of 
the ill charges and of the tissues reveals the presence of Leishmnn Donovan 
bodies The glands in the grom maj become infected and may break down 
cau mg suppurating buboes Such cases have been described bv Milligan and 
Others and can often be successfully treated with antimony preparations 

Scabies eczema — especially the variety known as eczema intertrigo — 
mycotic infections erythema mulUjorme lichen jlanus and psoriasis usually 
onK a part of a more widespread affection all occur on the penis They 
belong more to the domain of the dermatologist than to that of the urologist 
For venereal lesions see pp -81 and 833 


CAVERN0S1TIS 


For idiopathic ca\ emositis see p 606 

Inflammation of the substance of the corpus cavemosus and may be 
either acute or chronic 

Acute eavernositis — Acute infections may follow wounds bruises or as 
an extension from a near by septic area such as an inflamed urethral stricture 
— esjeciallv after unskilled instrumentation — or it may occur as a pyemic 


\ mass of induration develops in the substance of the corpus w lucli becomes 
tender on pressure and may press upon the near by urethra causing difficult 
of micturition The penis may be held ereet hi the fillmg of the corpus sod 
owni" to the inelasticita of the contained lesion it may deviate towards the 
affected <ude If a true erection occurs it may cause extreme pain 

Suppuration may ensue and is especially hkeh in the py vnuc eases and 
should be dealt with promptly to prevent the pus from discharging annul 
taneou h mto the urethra and on to the skm and so causing a penile fistula 
Fatalities are not uncommon in the pyajimc cases but are mostly due to 
the gravity of the underlying condition 

Trevtuent— ’ T he treatment of acute sepsis of the corpora cavernosa 
follows the usual lines oft repeated hot fomentations baths short waie 
d.stl ernn etc An abscess may often be successfully treated by aspiration 
thorn'll this may have to be repeated on more than one occasion before resolu 
lion occurs The needle should be introduced obliquely mto the canty so 
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that a t alre-like track mat pro ent the formation of a fistula Should aspira- 
tion fail a limited incision maj be necessary 

Chrome cavernositis — Chronic inflammation of the corpus cavernosum, 
plastic induration of the penis or Peyronie’s disease rarely follows the acute 
type which usual!} heals either without trace or by leaving onlj a small 
residual scar Chronic inflammation has as jet no certain etiology and occurs 
among all classes of society generally between the ages of 40 and 70 

The riguht\ and inelasticity of a section of the corpus may cause marked 
cun ature°of the penis on erection the rigid segment pulling the distal portion 
of the organ towards the side of the lesion This unusual bending may be 
the first sign of the illness, the earl} stages of which are frequentl} quite 
svmptomless As the disease progresses, however pain at the base of the 
penis ma} be noticed on erection, but more often than not the trouble is first 
disco v cred accidentall} Progress is extreme!} slow , and years may pass before 
the patient begins to complain 

'ilie affection usuall} commences either at the penile angle or at the distal 
ends of the corpora cavernosa just behind the corona and it will often be 
found on examination that there are areas of thickening m the sheath of one 
or both corpora These areas tend to spread slowly and irregularl} and ma} 
invade the septum between the two cavernous bodies but rarel} attack the 
corpus spongiosum Signs may be noted first in the mid-line beneath the 
dorsal vessels, and usuall} spread from before backwards causing either 
single or multiple plaques in the sheath of the corpus or saddle like thickenings, 
cord or ring shaped indurations, or deeply seated nodules , or the vv hole body 
of the corpus may liecome infiltrated and a state of false priapism ma} be 
produced 

These indurations are firm and elastic to the touch and onl} attack the 
fibrous tissue of the sheaths In the later stages the swellings ma} become 
stone like in hardness 

Two t}pes superficial and deep can be distinguished In the former 
ihe disease affects the outer layers of the sheath of the corpus, whilst in the 
deep variety it attacks either the septum between the two corpora or the 
fibrous layer between the corpora cavernosa and the corpus spongiosum It 
is a rare anil obscure condition and seems to be a true fibrosis with little 
evidence of inflammation , so far, attempts to implicate some special infection 
have failed Microscopically it is a fibrosis which in the later stages may be 
partly transformed into areas of cartilage and even bone Also calcareous 
deposits apart from the true bony nodules are met with occasionally 

nxeept for t lie malformation the disease may be practically without 
symptoms, hut sometimes there is pain and tenderness at the base of the 
pints and, as the distortion increases, coitus may become difficult or impossible, 
causing much mental worry and distress In other cases, the power of erection 
is lost, and there is also some difficulty in micturition and ejaculation in the 
^ * ‘ mt > as ft the urethra remains unaffected, micturition and 
cj ia ion continuing to he normal Owing to the prolonged course of the 
nlvTnvg doubtful ^ neuroses ma ^ e their appearance and the prognosis is 

< * , ‘’ case must l>e differentiated from benign tumours, 
Vr Ue * V raumi 6 umma ta, various scleroses, gouty tophi, areas 
itself until,, n P ’ roma ta,etc .which may all involve the substance of the corpus 
ut=eu unlike a true chronic cav cmositis 

einitlov rn?nt W “"^factory Claims have been made for the 

* ^ rt-wavc diathermy , X-rays and radium have only given 
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disappointing results , and the injection of such substances as fibroljsm have 
proved useless. Definite nodules may be dissected out, but this line of treat- 
ment should be restricted to the more superficial types and should not be 
undertaken until the disease is at a standstill If such a dissection has to be 
extensive, plastic surgery may be needed to fill the resulting gap 

H L Attvtater 
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CHAPTER LI\ 

INFLAMMATION OF THE SCROTUM 


T HE skin of the scrotum has both hair follicles and sweat glands and 
contains loose areolar tissue in which the testicles with their own 
particular cov enngs are embedded 

Major inflammations affecting the whole organ are not common but once 
scp-us has established its foothold it maj be violent spread w idely and if 
gangrene occurs the necrosis ma\ extend to the penis perineum and even to 
the abdominal wall as well 

Pedicuh scabies pruritus am anal sinuses and fissures proctitis heemor 
rfot Is colitis and constitutional diseases such as glycosuria gout etc may 
set up inflammations of the scrotal skin which are usually trivial but which 
ma\ become severe and even dangerous In bygone days chimney sweeps 
suffered from a chronic scrotal dermatitis caused by soot and sometimes de 
v eloped chminev sweeps cancer if the irritation w as of sufficient duration 
If inflammation invades the sueat and hair follicles an abscess may follow 
glands may become blocked causing sebaceous cysts winch if infected may 
also came trouble later Traumatic lesions after crushes bruises and wounds 


mav become septic and this may also follow such measures as vasectomy 
the tapping of a hvdrocele or the injection of a by drocele with sclerosing drugs 
if there is any fault m the aseptic technique Sepsis may also spread from 
neighbouring organs from the penis from a fracture of the pelvis involving 
the pubic rarni from the urethra or following infections of the testicle 

Sometimes special infections occur either primarily or as a secondary 
invasion from an already existing lesion Diphtheria of the scrotum has 
been described b\ Martin (1938) and others its course and appearance is 
similar to that given when describing penile diphtheritic infection 

Cases of ortinoiHj/rosi* of the scrotum have occurred in workers with straw 
liarlev etc and the possibihtv of actinomycotic infection with its prolonged 
jh riod of incubation should he borne in mind in any case of chronic inflam 
'imK'itrt.oK ♦An.wgKV. '‘Avt- vwdhmf , •profr roicA rs -tismiViy mufhcuiy miarAx'iwA 
mav be comjKistd of multijde hard nodules which break down and form sinuses 
in the discharge from winch the tvpical sulphur granules can he demon 
strated \s a rule the inguinal glands are not affected and the diagnosis 
is made on the discovery of the mycelium Treatment consists in the use of 
\ rnvs an 1 the administration of iodides 

In the tropics amoebic infections have been described usually commencing 
m Uit jxrineal or anal region whence they may spread to the scrotum and 
souk times Ix'comc gangrenous 

/ ,T<t ^ omn »' yutnalc already noted in connection with the penis may 
attack the scrotum It usually appears first in the form of multiple papules 
or small nodules m the scrotal skin These become eroded on the surface 
shghtlv indurated and produce shaltovv ulcere They are apt to recur ina\ 
♦« U i^ B T UC 'ri 8Carnn? a V tl fictionally become chronic with hut little tendency 
•° I Ti m ^ una ' glands are often involved and break down readily, 
producing the suppurating bubonic condition which gives the namo to the 
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disease It is caused by an infection in which Leisbman Donovan bodies can 
be found and which can be treated with antimony preparations 

Paget's disease, like that of the penis and breast, has been described, and 
produces a lesion m every way similar to that seen on the perns 

Once the scrotum has become infected m any manner the skin becomes 
thickened, tender and indurated The subcutaneous tissue may be involved 
and the OTgan may become rapidly more or less cedematous, sometimes pro* 
duemg enormous enlargement It should not be forgotten, however, that 
sometimes mdema of the scrotum may occur in other fluid-forming diseases, 
such as nephritis or cardiovascular conditions, so that in a case of unexplained 
cedema of the scrotum the possibility of such an illness should be suspected 
and investigated Occasionally these inflammations may become chronic 
and produce considerable infiltration and swelling of the scrotal tissues, 
lasting as long as the primary source of infection remains, perhaps for weeks 
or longer Nowadays, however, long-continued chronic scrotal inflammation 
is rare, and the once well-known chimney-sweep's dermatitis lias now almost 
entirely disappeared Cases of cancer do, however, occur occasionally Tuber- 
culosis and elephantiasis of the scrotum are dealt w ith elsew here 

GANGRENE OF THE SCROTUM 

The most important infections of the scrotum are those which lead to 
gangrene and, like such cases affecting the perns may be either primary or 
secondary to some existing disease 

Primary idiopathic gangrene of the scrotum occurs in middle-aged persons 
of dirty habits Bacteriology reveals the presence of the staphylococcus, 
streptococcus, often streptococcus htemolyticus, B coh in large numbers, 
various anaerobic organisms, B welchn, aerogenes capsulatus and other 
gas forming types which are usually mixed in various combinations and 
amounts 

Gangrene of the scrotum is happily not a common disease, but eases are 
seen from time to time and are rather more common than the similar state 
in the penis It appears with an unheralded fulminating onset, is often rapidly 
fatal and is similar in every way to idiopathic gangrene of the penis except that 
the scrotum is attacked first Although no cause for the disease can be demon- 
strated, it should be remembered that the scrotal skin is of considerable extent 
and much wrinkled, so that a minute port of infection may be easily overlooked 
and quickly lost in the enormous cedema which is so rapidly produced 

A typical case appears in apparently perfect health, may run an extremely 
rapid course, speedily attacking the skin and subcutaneous tissue, and assuming 
the characteristics of a gangrenous lymphangitis followed by a rapid throm- 
bosis of the blood supply and spreading necrosis The explosive onset, which 
may commence in one or more areas simultaneously, causes speedy destruction, 
and greyish spots of gangrene have been noted as early as forty eight hours 
from the outbreak of symptoms As m the case of penile gangrene mortality 
is high being between 26 and 30 per cent The patient becomes profoundly 
ill with pyrexia, high pulse rate, nausea and vomiting, pallor and prostration, 
chills and frequent rigors and delirium, sometimes maniacal in character, 
mav occur Occasionally general symptoms are delayed until the appearance 
of gangrene, but in the most acute cases deep toxamua may be observed from 
the outset which becomes more and more intense until the case terminates 

m 6 frfa typra^aaef if death from toxemia does not occur within the first 
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two or three days the akin becomes reddened, tense and glossy, is hot and 
extremely tender becoming somewhat greasy with a moist exudate A 
foetid odour like that met with in the penile cases is also a marked feature 
m mam instances Desquamation occurs and simultaneously oedema of 
the scrotal sac develops often of enormous extent Crepitus may sometimes 
be felt m the regions round the septic centre if gas-forming organisms are 
present The spread of the oedema is limited by the well known attachments 
of the fasciae of Colies and Scarpa which determine the distribution of the 
infection and the areas of destruction 

Gangrene makes its appearance about the third day spreads rapidly, 
and maj arise occasionally m more than one area simultaneously Sloughing 
is attended by considerable pus formation, and the tissues may suffer extreme 
destruction which may spread to the penis perineum, deep into the ischio- 
rectal fossa, and up onto the abdominal wall The loss of scrotal tissue may 
be so extensive that the whole organ may slough away, leaving the testicles 
exposed and denuded to their tunic* albugmeae hut apparently uninjured 
by the violent inflammation which has taken place around them Such cases 
have been described with comparative frequency Carver (1939) and others 
having given more or less similar accounts 

Sometimes the phenomena are similar to an attack of erysipelas, and if 
gangrene occurs, it may suddenly cease to advance, with only circumscribed 
destruction A line of demarcation makes its appearance, and the sloughs 
commence to separate in two to seven days after the acute process ceases 
Secondary hemorrhages are liable while the sloughs are being detached The 
necrotic tissue shreds away, leaving a clean, raw, granulating surface denuded 
of Bkin , and w ith the separation of the sloughs a rapid improvement in the 
general health occurs and convalescence may be comparatively short Re 
generation may progress to a remarkable extent, a great part of the scrotum, 
which was apparently destroyed being replaced, though plastic surgery may 
be needed to produce a satisfactory result 

The diagnosis of this disease is made on its fulminating character, the 
complete lack of any apparent cause, and the appearance of the acute mam 
fcstations in the scrotum 

Treatment must be general and local and follows in all respects that 
already described when dealing with a similar infection of the penis Penicillin 
or sulphonamide treatment is valuable according to the nature of the infection 
Secondary gangrene of the scrotum is similar in its manifestations to the 
idiopathic variety already described, but follow s as the result of some definite 
cause often obvious It may occur during general illnesses, such as typhoid, 
measles, influenza, etc , or in the course of constitutional states such as 
diabetes gout, arteriosclerosis and nephritis , or after a local source of infection, 
such as periurethritis epididymitis or orchitis , or after traumatic lesions 
produced by blows, heat, cold etc It may be part of a neighbouring area 
ot gangrene such as may have originated from the penis, or around the anus 
10110 W ing Sloughing hemorrhoids It may occur after the injection or tapping 
1 ^ Tf le ’ an “ “ as been observed in infants when it may sometimes have 
spreaa from an area of sloughing round the umbilicus It runs a course similar 
}° m the various types of idiopathic gangrene, and the methods to 

be used for its treatment are the same 

H L Attwater 
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CHAPTER L\ 


NON-SPECIFIC URETHRITIS AND INFLAMMATION OF 
COWPERS GLANDS 


P OST-GONOCOCCAL URETHRITIS — In the pro sulphon amide era 
residual urethritis duo to non specific organisms frequently followed 
an attack of gonorrhoea and without doubt was then the commonest 
eau'C of this typo of infection There was always the possibility of gonococci 
lurking in the deeper tissues and repeated bacteriological examinations were 
necessary during subsequent treatment 

Since the introduction of snlphonamtdc therapy and penicillin non specific 
urethritis following an attack of gonorrhoea is also of frequent occurrence 
(more so after penicvf(in) but in my opinion some of them are a\oidabIe 

Unax oidablc causes are resolution processes in gonococcal lesions urethral 
stricture primary mixed infections of gonorrhoea and non specific urethritis 
pre existing lesions of the upper urinary tract and in rare cases mtrameatal 
warts The a\ oidablc causes arc faults technique m lax age the use of strong 
irrigating solutions and tests for cure carried out immediately on completion 
of course of chemotherapy or penicillin In this w ay the recently inflamed 
urethral mucous membrane and the glands which open into the urethra are 
traumatized and inflammation of the prostate xesicubc sermnales glands of 
I litre and Cow per s glands is likelx to follow 

We shall now consider the varieties of urethritis in which the gonococcus 
has play ed no part or no recent part 

The incidence in my practice and my out patients at St Peter a Hospital 
is 31 per cent 

ETIOLOGY 

1 I enereal — • 

(a) Primary urethritis (bacterial and abacterial) due to intercourse 
with a consort suffering from leucorrhoca or rectal coitus 
(6) Syphilis (three stages) 

(c) Chancroid 

(tf) Lymphogranuloma inguinale 

(e) Intercourse leading to infection with protozoa metazoa and fungi 
( f) Stricture 


2 Traumatic — 

(а) Internal xiolence such as undue instrumentation and the use 

of hot sounds 

(б) External violence including masturbation 

(c) Irritation from macroscopic bodies including calculi 

(d) Irritation from microscopic bodies as the crystals of oxaluria 

and phosphatuna 

(e) Irritation from an indwelling catheter 

(?) Chemical irritation of external origin arising from prophylactic 
syringing and the use of chemical contraceptives 
(a) Chemical irritation of internal origin following drug administration 
and the excretion of certain articles of diet (including alcohol) 
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3 Infections descending from prostate bladder or kidneys 

4 Systemic diseases 

Intra urethral herpes which does not fit into the above classification 
may also cause non specific urethntis and there are conditions (methror 
rhcea prostatorrhcea spermatorrhoea) which may simulate a urethntis 


VENEREAL CAUSES 


Primary non-specific urethritis — Intercourse with a contort suffering from 
leucorrhcea so often accompanied by a cervical lesion is particularly likely 
to be infective immediately before or after a period Of the existence of this 
contagion there is no doubt as on several occasions I have treated two men 
infected by the same consort moreover I have often had the opportunity 
to examine both the man and the woman isolating the same organism from 
each 

This type of urethntis may be also contracted by rectal coitus 
B actep iology — Before treatment staphylococcus albus is most frequently 
found Next in frequency are diphtheroids streptococcus haemolyticus or 
fsecalis and Gram positive and Gram negative diplobacilli there may be 
mixed infections B coll sometimes occurs in combination but I have not seen 
it alone which is surprising in urethntis from rectal coitus Primary B cob 
urethntis is most likely to occur when foreign bodies contaminated with the 
organisms are inserted into the urethra A good example is the case reported 
by Romanis and Mitchiner (1941) of a medical student who while conducting 
experiments on the temperatures of the orifices of the body transferred a 
thermometer direct from his rectum to his urethra 

During treatment coliform organisms may appear in discharge and urine 
endogenously by absorption from the colon or exogenously by faulty technique 
in lavage and instrumentation Staphylococcus aureus is rarely found but 
when present presages more serious suppuration and constitutional disturbances 
The non specific organisms seen in smears and cultures of the discharge 
are not always responsible for the urethntis in some cases the disease may be 
due to a virus or pleuropneumonia like organisms Inclusion bodies m the 
cytoplasm of epithelial cells in the urethral discharge were described by Lindner 
(1910) in five cases of Waelsch urethntis and he considered that the virus 
was identical with that cif trachovaa, 1 have found inclusion bodies m eases 
of non specific urethntis which did not have the urethroscopic picture of 
Waelsch urethntis Inclusion bodies have also been observed in both the 
lOlO'T* 3nt * mo ^ ers ^ a ^ ies suffering from inclusion blennorrhcea (Heymann 


Pleuropneumonia like organisms may also be pathogenic in some cases 
o non specific urethntis These organisms in one phase filterable and until 
recen y grouped as filterable viruses have been cultivated from urethral 
\agmai and cervical djscharges (Denies (1940) Denies and Smith (1942) and 
ceverulge (1943)) Bevendge obtained positive cultures in four of twenty 
°u n ° n s P e ^ c urethritis in the male and in recent senes I obtained 
I ? m ? e cases of a(J ut e non specific urethntis and in 
rnrnn.m? vI T r y r‘ h Wae! “ h urethritis The elementary bodies described 
, f y ky Lmdner may be the granular phase in the development of 

Sf them" are “ 1,1 some oE my case3 a sma11 

The moubat wn period ,s uaually 6ev(>n to thllty days but m Bom6 cases 
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?jpns and symptoms clinically indistinguishable from gonorrhoea develop m 
three days 

The svmftoms and sicins are generally milder than in gonorrhoea The 
discharge is less purulent and less profuse and often appears at the external 
urinarv meatus as a colourless viscous secretion with or without a plug of 
mucopus The appearance of the urine in the tv o glass test and urethroscopic 
picture of the anterior urethra are as in acute gonorrhoea 

There is a tv pc of urethritis (\\ aelsch 1016) due to pleuropneumonia hhe 
organisms or \irus m which symptoms are slight and which at the first 
examination looks like a long standing infection I have often passed a urethro 
scope at the first \ lsit and hav e seen the typical picture of sago gram urethritis 

Diagnosis — Both smears and cultures are essential Organisms are usually 
dlflicult to find in smears if correctly taken and before treatment it is rare 
to sec them in large numbers they may be intracellular or extracellular m 
position The number of pus cells varies they may be numerous or as few 
as ten to a one twelfth field Incidentally the importance m these cases of a 
thorough cleansing of the glans penis and fossa naviculans before taking 
•specimens for cultures cannot bo too strongly emphasized since staphylococcus 
nlbus and diphtheroid 1 acilh nre normal inhabitants of the glans prepuce 
and fo«sa nawculnns The urethroscopic picture of the anterior urethra m 
\\ nclsch urethritis shows large numbers of greyish white nodules situated 
eluefh on the roof and lateral walls which are not at all unlike sago granules 
and resemble the lesions of trachoma 


A specimen of blood should also be taken for a Wassermann Kahn and 
gonococcal fixation reaction The last is usually negatn e when there has been 
no previous attack of gonorrhoea but a previous attack especially one of long 
duration may lea\e largo amounts of gonococcal antibody in the serum 
causing a positn o reaction though the gonococcal infection has disappeared 

OourucvnoNS— Sym] tomless prostatitis is frequent as the posterior 
urethra is always involved Acute infiaumation of the prostate testculce 
snmnale* Confers glands and epididymes is rare and invariably due to 
utiwi e instrumentation or prostatic massage Suppurative epididymitis is 
more frequent than it is in gonorrhcea Inguinal adenitis balanitis infections 
of mra urethral ducts and glands and of Tyson s glands are seldom seen Warts 
(condylomata acuminata) are also infrequent (they only developed in 4 per 
cent of my cases and w hen mtrameatol in position had caused resistant 
infection) I eriurelf ral abscess is in my experience usually seen in association 
with urethral stricture Cystitis pjehtis pyelonephritis pyonephrosis and 
i ennen/irifis result from ascending infections especially when E coh or 
staphylococcus aureus is present Such infections predispose to urinary 
calculi Acute arthritis is rare (m my senes there were forty cases two 
mono articular and thirty eight polyarticular and in five of these cases iritis 

and conjunctivitis co existed) , , 

A syndrome which includes non gonococcal urethritis polyarthritis con 
lunctivitis and keratodermia blennorrhagica is now known as Reiter s disease 
In the origuial case described by Reiter in 1916 blood cultures yielded two 
types of spirochete but m all the cases since recorded in the literature blood 
cultures have been negative In five recent cases under my care I have observed 
inclusion bodies m the urethral discharge conjunctival secretion and skin 
lesions but the elementary bodies (some of which are ring shaped) may be 
the granular phase m the development of pleuropneumonia like organisms 

Treatment— The general principles of treatment are identical with those 
of gonorrhcea I prescribe both sulphonamide therapy and urethrovesical 
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irrigations Chemotherapy maj profoundly modify the disease but the per- 
centage of failure is much higher than m gonorrhoea, and if one sulphonamicte 
fails, recourse to another is rarely successful Success depends largely on 
the organism responsible Haemolytic streptococci and coliform bacilli yield 
rapidly staphylococci and diphtheroids often resist until the eighth or tenth 
dax especiall) when there is gross involvement of the posterior urethra 
Streptococcus faecalis is frequently resistant Infections due to a virus or pleuro- 
pneumoma-like organisms are in my experience, resistant to both the sul- 
phonamides and penicillin 

I prescribe sulphapyndme or the less toxic sulphathiazole The patient 
takes 1 gm of sulphathiazole six hourly for five days and continues, if the 
urine remains muddy or contains threads, for a further four days with a dose 
of 1 gm eight-hourly Four grammes of sulphapyndme are given on the first 
day 3 gm daily for six days and 1 gm twice a day for four days Sulpha- 
diazme in the same dosage as sulphathiazole has recently given me good 
results 

Urethroiesical irrigations are given twice daily with warm solutions of oxy- 
cyamde of mercury 1 in 4,000 (usually preferable m this type of infection), but 
any weak and warm antiseptic solution, including potassium permanganate, 
is effective 

So far penicillin, in my experience, has proved ineffective in the treatment 
of non specific urethritis, as organisms susceptible to the antibiotic are rarely 
responsible for the infection 

If clinical cure (no discharge and urine clear with no threads) is obtained 
on completion of course of chemotherapy, treatment is discontinued and tests 
for cure are carried out later but if the discharge persists or the urine contains 
pus it is essential to investigate the lower unnary tract 

Instrumentation is necessary when urethroscopy reveals folliculitis or soft 
infiltrations This involves weekly dilatations with Kollmann’s anterior 
dilator or massage over a straight sound followed by an irrigation with oxy- 
cyanidc of mercury 1 in 4,000 Dilatations are continued until urethroscopy 
reveals a normal anterior urethra 


Acute infections of the prostate vesicuUe semmales and Cowper’s glands 
are treated as in gonorrhcea, but in subacute or chronic infections urethro- 
\ csical irrigations should be continued , if, however, these are ineffective it is 
advisable to combine them with gentle massage of the affected organ once 
n week only Perseverance may be necessary, but remember always Janet’s 
profoundly' true observation that prostatic massage has produced epididymitis 
more often than it has cured prostatitis 

Icier th era py occasionally effects rapid cures in resistant cases and failures 
otten respond to further chemotherapy as m gonorrhea it is the treatment of 
choice m cases suffering from arthritis 

^ ** mduced *>> («) the intravenous injection of a stock 

F'TT 1 m ? an ? (hypotherm), (c) the intramuscular injection of 
p . i * £ ‘^\ 8UC1 aa stenle milk, (d) the intramuscular injection of chemical 

?\ phUran ? (e) rations of malaria The method most 
the intravenous in. PM tmCn r*° f urethral infections and their complications is 
T A 1M This u fi im'T i°^ tn P le typhoid vaccine (anti-typhoid-paratyplioid, 
being 0 - ccorSlr t0 250 m ^ ,on or 6™ s P^cc, the first dose 
after' one or tw o hm.il nn ? rgatmra8 The temperature usually begins to nse 
SSiS ^FnhrenheJi bct " een 102 degrees Fahrenheit and 105 

following dav l.nt .f n resu ^ 1S no ^ ^tisfactory 0 4 c c is given on the 
follow mg day but if a good reaction lias been obtained the same dosage or 



SPECIFIC URETHRITIS 633 

0 3cc is given The injections are repeated as soon as the temperature returns 
to normal If the fever is unsatisfactory divided or coupled dosage is invariably 
successful the second injection (same dose as first) being given two hours 
after the first but only if the temperature has not registered higher than 
103 degrees Fahrenheit In uncomplicated cases tw o bouts of fever are usually 
necessary but complications such as arthritis require at least five 

In syphilis an mtrameatal chancre (one must be particularly on the lookout 
for this) mucous patch or gumma may cause a mucopurulent discharge (see 
Syphilis) 

Soft sores in the meatal region are usually accompanied by similar lesions 
cl e where on the genitalia (see p 782} 

Lymphogranuloma inguinale, when the primary lesion is intra urethral 
may cause urethritis It maj be accompanied by ccdema of the prepuce with 
infiltration of the dorsal lymphatics and the virus may also invade the posterior 
urethra F\en though there may be no enlargement of the inguinal glands 
the deep iliac glands are always involved A positive Freis reaction clinches 
the diagnosis Sulphonamide therapy is effective and the urethritis needs no 
special treatment 

Protozoa, metazoa and fungi have been noted as causing urethritis of 
these the protozoon trichomonas vaginalis is the most important In the 
female trichomonas may cause v agimtis or may be present without symptoms 
In the male symbiosis with streptococci or staphylococci is the probable cause 
of infection Strongly alkaline urine is said to inhibit the development of this 
condition 

For diagnosis add a drop of urethral discharge to an equal quantity of 
normal saline and examine under a one twelfth objective preferably with a 
dark ground illumination (with ordinary illumination it is necessary to cut off 
the peripheral rays) The parasite is then seen varying in size from one and 
a half to two and a half times the size of a pus cell zt is actively motile and 
has four flagella in continuous activity (Incidentally the parasite may be 
found in the preputial sac or urine as well as m the urethral discharge ) The 
treatment is as adt ised for primary non specific urethritis 

Urethral stricture (including traumatic stricture) as cause of urethritis 
must not be overlooked The attack is often precipitated by excess of mter 
course or alcohol in a patient with infected unne Treatment consists of 
dilatations and irrigations Chemotherapy often stops the discharge but 
relapses after further instrumentation are frequent 


TRAUMATIC URETHRITIS 

U hen the urethral mucous membrane is damaged saprophytic organisms 
normally present m the fossa naviculans may become pathological or other 

to the urethra internal violence such as undue force in 
instrumentation or the passage of hot sounds and irritation from foreign bodies 
{includin'* calcuh) may precipitate non specific urethritis but irritation from 
microscopic bodies such as the crystals in oxaluria and phosphatuna is seldom 

responsible catheter invariably produces urethritis the organisms 

commonly found being cocci especially staphylococcus albus also a hemolytic 
micrococcus producing a greenish growth on hemoglobin agar often appears 
The infecting agents may also be other micrococci and streptococcus facalis 
Usually the growths are pure and there is no difference in the severity of the 
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infections caused by these different cocci They all clear without treatment 
m a feu dajs and'the urine is usually sterile after a week The prognosis 
differs w hen the B coll or B proteus group is found in the urine during catheter- 
ization or on removal of a retained catheter Such infections invade the entire 
urinary tract and before the introduction of the sulphonamides were often 
resistant to treatment , , . , , 

Chemical urethritis arising from prophylactic syringing w ith strong solutions 
is frequently seen The incubation period is usually less than it is in gonorrhea, 
a discharge often appearing in two to three hours , swelling and distortion of 
the penis may be marked but \tv most cases inflammation is confined to the 
urethra 

Traumatic urethritis may also follow the use of chemical contraceptives 

Chemical irritation of internal origin following drug administration 
(canthandes, turpentine, potassium nitrate, potassium iodide, arsenic and 
sodium bicarbonate) and the excretion of certain articles of diet (spinach, 
strawberries, sorrel, beetroot, cress, asparagus, mustard, pepper) said to cause 
urethritis rarely do so 

Cantliarides and turpentine do certainly contain a volatile oil irritant 
to the kidneys and mucous membrane of the urogenital tract, but I have 
never seen primary urethritis follow the administration of iodides, though 
often in patients taking iodides an existing urethritis is aggravated by mercurial 
irrigations Mercuric iodide precipitates on the mucous membrane of bladder 
and urethra produce severe and often alarming Bymptoms such as painful 
and frequent micturition, but these acute symptoms usually subside within 
an hour, especially when fluids are freely taken 

Sodium bicarbonate renders the urine alkaline and causes a precipitation 
of phosphates, and a whitish discharge may be noticed at the end of micturit on , 
smears show large numbers of granules of amorphous phosphates and pus cells 
are seldom found 

Beetroot sorrel, spinach and strawberries are rich in oxalates and may 
cause oxaluna Alcohol in excess is an irritant to the urogenital tract ana 
may cause primary urethritis but in most cases the discharge descends from 
a pre existing and latent prostatitis 

Treatment — Urethritis due to trauma may in most cases be cured by re- 
mo\ ing the exciting cause 


INFECTIONS DESCENDING FROM PROSTATE, BLADDER OR KIDNEYS 

A patient may occasionally give a history of recent exposure to infection 
whereas the true explanation of the urethral discharge is a lesion of the upper 
urinary tract Obsessed by the possibility of -venereal infection, he may 
overlook other symptoms of gradual onset and longer duration If there is 
pyuria unaccompanied by lesions in the anterior or posterior urethra, an 
investigation of the upper urinary tract (which must include X ray examina- 
tion, cy stoscopy , py elography and examination of the urine for tubercle bacilli) 
becomes necessary 

Tim type of urethritis may be caused by infections of the prostate 
sc ont yy to kidney and bladder infections or to infection from remote foci, 
nf L i D P r ° s * ate ma y also be the focus in senile enlargement or calculi 
** ' Y 1 .® ,, have seen cases in association with an infected malignant 

grow th of the bladder, vesical diverticulum, ureterocele and bilharzia 

WdmWe be the only symptom of calcul, *ny- 
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In my records there are twelve cases of urogential tuberculosis which m 
tlie first place \v ere considered to be suffering from non specific i enereal 
infections Frequency of micturition of sev era! weeks duration was a prominent 
symptom Tubercle bacilli vrerc found in the centrifugal deposit of a twenty 
four hour specimen of urine m eleven ca^es once in the urethral discharge m 
a patient with gross involvement of prostate and vesicuke seminales and three 
times in pus aspirated from suppurative epididymitis 

The treatment of urethritis due to descending infection is that of the 
underlv mg pathological condition 


URETHRITIS DURING THE COURSE OF SYSTEMIC DISEASES 

This has been observed in mumps measles malaria influenza staphylo 
coccal scptic'omia Malta fever typhus typhoid fever and diabetes 

During an influenza epidemic I treated several cases of prostatitis associated 
with urethral discharge There had been no venereal exposure and urethro 
a osical irrigations effected cure in most cases two developed prostatie abscess 
In tv phoid fever a whitish urethral discharge containing pus cells and 
mtncelluhr Uphold bacilli has been described as occurring during the third 
week Gangrene maj follow and Maresch and Chtari (1031) describe one case 
of thrombosis of the right corpus cavemosum 

My belief is that the urethritis described in gout is usually a mistal en 
diagnosis for balanitis just as in diabetes there is often a balanitis due to the 
irritation of sugar a co existing urethritis is uncommon 


INTRA-URETHRAL HERPES 

I have seen four cases of this and in three there were also lesions on the 
glans penis Aero urethroscopy rev ealed scattered vesicles or shallow ulcers 
but the slight discharge disappeared after a week without local treatment 
Klausner (19-1) reports a case of stricture follow mg repeated attacks 


URETHRORRHCEA SPERMATOBRHtEA AND PROSTATQRRHCEA 

These conditions may simulate non specific urethritis In urethrorrhoea 
a clear viscid secretion of mucus and epithelial cells presents at the meatus 
follow ing prolonged but ungrat jfied sexual excitement 

Spermatorrhoea is the discharge without erection or desire of seminal 
fluid usually follow ing defalcation or micturition Smears show motile or non 
motile spermatozoa and the urine may contain sago bodies or amorphous 
vesicular debris which disappears on addition of acetic acid 

In prostatorrhrea prostatic fluid escapes during defaecation or at the end 
of micturition usually m patients with a history of previous prostatitis 

Diagnosis is easy if microscopic investigations are always earned out 
remembering Janet s dictum that the diagnosis of urethral infections without 
resort to a microscope is like a deaf man undertaking the diagnosis of pleurisy 
or a blind man venturing into ophthalmology 


NON SPECIFIC INFLAMMATION OF COWPER S GLANDS 

In the pre sulphonamide era inflammation of Cowper s glands was a frequent 
complication of gonorrhcea but since the introduction of chemotherapy it only 
occurs now m a small percentage of drug resistant cases On the other hand 
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involvement of these glands m non specific infections of the urinary tract has 
alwavs been infrequent and m my experience is often associated with urethral 
stricture The latter condition has even been known to lead to calculi in the 
eland— Laqmere and Bouchard (1926) Tuberculous infections of the glands 
ha\ e been reported by Englisch (1885) and Hartmann and Lecene (1903) and on 
one occasion I saw tubercles in the region of the openings of the ducts but 
an investigation of involvement of the glands was omitted Congenital cysts 
occurring both m the bulbar and diaphragmatic glands are usually only diag 
nosed when they give rise to urinary symptoms 

Infections with non specific organisms may occur in either the bulbar 
glands (situated in the spongy tissue of the bulb) or the diaphragmatic glands 
(situated between the two layers of the triangular ligament) they may be 
acute or chrome 

Acute infections of the bulbar glands have the same signs symptoms and 
treatment as a periurethral abscess of the bulbous urethra The swelling 
maj cause retention of urine 

Acute infections of the diaphragmatic glands of Couper are usually unilateral 
and the symptoms are similar to those of acute prostatitis or prostatic abscess 
There is perineal pain (particularly on rising or sitting down) wath pain and 
frequency of micturition and in 30 per cent of my cases there has been 
retention of urine With adequate treatment the acuteness maj subside 
but in many cases the abscess which forms does not remain localized in the 
urogenital diaphragm The pus often tracts downwards and presents as a 
perineal ischiorectal or peri anal abscess but it may also track upwards 
and form a pen prostatic or pen rectal abscess Fistulas which may or maj 
not communicate with the urethra usually follow spontaneous rupture of an 
abscess 

Diagnosis — Bi digital rectal examination reveals an acutely tender and 
thickened urogenital diaphragm on the side affected When the abscess has 
tracked upwards or downwards it will be felt to be m direct communication 
with the pnmary swelling between the two layers of the triangular ligament 
Treatment— There are many failures with chemotherapy as the organisms 
responsible are often insensitive to the sulphonamides Infections due to B 
cob usually react rapidly to sulphathiazole or sulphadiazme (1 gm six hourlj 
for five days with a loading dose of 2 gm ) but if an abscess has formed incision 
and drainage are essential before chemotherapy begins Fistulse sometimes 
persist and m these cases tbe remains of the gland must be excised before 
a cure can be effected where there is retention of urine catheterization may 
be necessary Penicillin (60 000 units three hourly for five or six days) is 
effective when the organism responsible for the infection (eg S aureus) is 
susceptible to the antibiotic Abscesses become sterile during treatment but 
li they do not burst spontaneously aspiration or incision is usually necessary 
absorption of the pus rarely occurs in large abscesses 

Chronic infections of diaphragmatic and bulbar glands may follow acute 
injections but m my experience the onset is insidious in a large majority of 
e cases since non specific urethritis even when it is complicated with a low 
i* ^ese glands is often symptomless the discharge being so 
sugnt tnat tbe disease is usually overlooked This may account for the fact 

b. c tr,^ 1T /?fT, en li nt 4 0f the 8* an( * s 1S occasionally diagnosed in patients with no 
historj of uretlmtis or urinary infection 

mi ^ digital rectal examination is the most useful aid in diagnosis 

dl r, phragm first on one side and then on the other is grasped 
between the forefinger (hi the rectum) and the thumb (on the penneum) 
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the bulbar glands being situated near the mid-lme in the spongy tissue of the 
bulb Normal glands are not palpable but diaphragmatic and bulbar glands, 
if they are chronically inflamed are of hard and brickhke consistency varying 
in site from a pea to a hazel nut Occasionally there is only a thickening of 
the urogenital diaphragm and this is usually so when there has been a previous 
acute inflammation 

Aero-urethroscopy is a useful aid m diagnosis and often reveals a thickening 
of Cow pcr*s ducts \\ ith bogginess and thickening of the mucous membrane in 
this region There may he small or large dilatations, single or double (usually 
referred to as congenital cystic dilatations of Cow per s ducts) ^which are often, 
but not alw ays, seen in association with inflammatory changes in the glands 
Smaller openings into the ducts are occasionally seen, usually where the ducts 
from the bulbar glands (w hich are usually multiple) join the mam channels 
It should be noted that the larger cystic dilatations may obstruct the passage 
of instruments and for this reason are sometimes mistaken for stricture or 
false passage 

Treatment — Sulphonamide therapy, prescribed in the same dosage as for 
the acute infections, is occasionally effective but in my experience penicillin 
is rarely so Local treatment consists of urethrovesical irrigations with 
oxycynmde of mercury' 1 to 4,000 combined with massage of the gland In 
three of my cases excision was earned out for relief from permeal pain in 
each ease the urine was clear with no threads and the glands free from infec- 
tion , sections showed a marked pen-cowpentis and a normal glandular 
epithelium 

It must be remembered that in many cases the glands remain palpable after 
eradication of infection 

A H Habkness 
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CHAPTER LXI 

INFLAMMATORY URETHRAL STRICTURE 


S TRICTURES of the urethra are not so common now as they were twenty 
years ago Improvement is due to increased pathological knowledge 
and better treatment of the primary cause The municipal venereal 
clinics have attracted patients in the early stages of disease, and the prohibi- 
tion of treatment by unqualified practitioners has undoubtedly been beneficial 
to the patients 

Definition — Stricture has been defined as an “ abnormal contraction ot 
some portion of the urethral canal,’ or as a “ condition m which it (the urethra) 
has lost the power of dilating ” This alternative definition is too general 
and not so accurate, for with advancing years some amount of atresia occurs 
in the urethral canal, and full-sized bougies cannot be passed without discom- 
fort, even in patients giving no history nor exhibiting signs of stricture 

/Etiology — Inflammatory stricture is gonococcal m origin in 98 per cent 
of cases In a few rare instances the tubercle bacillus has been the primary 
cause The chronicity of the infection, not the acuteness, is the main factor 
Chronic gonorrhoea is never a single orgamsmal infection, and the chronicity 
may be prolonged by the other organisms present 

Pathology — In the acute stage of infection the mucous membrane becomes 
cedematous and congested, and there is marked periurethral round cell 
infiltration The congestion may be so extreme as to cause retention of urine, 
even necessitating a suprapubic drain When the congestion and round cell 
infiltration persists, invasion by fibroblasts occurs giving rise to the condition 
known as hard infiltration There is metaplasia of the columnar cells of 
the mucous membrane into squamous cells and patches of leucoplakia appear 
Prom time to time the superficial layer of cells desquamates and these des 
quamations are passed in the urme as urethral flakes In due course, it may 
be two or it may be several years the periurethral fibrous tissue contracts, 
and so a stricture is eventually formed w hich gives rise to symptoms 

The number of strictures vary, and may be single or multiple As many 
as eleven have been reported, chiefly diagnosed clinically by means of the 
olive headed bougie At autopsies no more than four definite contractions 
ave been found In general it may be said single strictures are common, 
two are uncommon and three are extremely rare 

Strictures of the urethra are of two mam types — permanent and transitory 
ine transitory stricture may be spasmodic or congestive An acute urethritis 
wi i cc ema may cause retention of urine and yet may resolve and no stricture 
ow pasm ox the urethra may be caused by cold, inflammation or injury 
permanen stricture is organic, and the result of chronic inflammation or 
.r ,, ^Permanent because it cannot disappear or resolve by the unaided 
° , e congestive or spasmodic stricture cannot be demon 
__ i r, ° ut most museums nave specimens to illustrate the types 

« a „,r S ° P erma P,ent st ncture That a spasmodic stricture can occur 

™ UC If P rescnc e of involuntary muscle around the urethra and in the 
rpus sp giosum A permanent stricture may be aggravated by congestion 
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or spasm and thus cause transient retention Permanent strictures may be 
ot matij \anetics but three general types are recognized — 

1 There maj be a thin membranous diaphragm the orifice being centric 
iU» thickening of the tissues the term whipcord or annular 
is applied the appearance suggesting that a piece of string had been 
tied round the canal at one point 

- Bridle stricture due to folds of mucous membrane adhering together 
the orifico being lateral or oblique and often duplicated 

3 Ribbon stricture if these bridle strictures run in depth e g more than 
* in 


Strictures may also be described as resilient or gristly A resilient stricture 
is one which dilates readily on instrumentation after which it immediately 
contracts and obstructs the flow of unne A gristly stricture is one associated 
with intense periurethral induration and is rigid and appears to be almost 
cartilaginous m nature 

There are three regions of the urethra liable to stricture Chief of these 
is the bulbous portion near to the membranous urethra then the penile 
urethra about 4 jn from the external meatus and least often m the region 
of the glan8 Seventy per cent of strictures occur in the bulbous urethra 
There arc no recorded instances of 8tncturo of the prostatic urethra It is 
difficult to understand why not for chronic posterior urethritis and prostatitis 
arc common in prolonged or badly treated gonorrhoea and when at rest every 
where the urethral mucous membrane is thrown into folds and is approximated 
In the region of the bulb and the membranous urethra the canal is chiefly 
under voluntary muscular control and these are the chief sites of stricture 
There are no special muscles however in the penile urethra nor m the region 
of the glans jet these regions though to a lesser degree are also commonly 
affected There is no known cause why stricture should occur m one part of 
tlic urethra in preference to another 

Complications — Untreated or maltreated stricture may have serious 
consequences Back pressure on the urinary stream causes dilatation of the 
ureters hydronephroses and \ esical div crticula with the result that a certain 
volume of urine becomes static and jirone to infection In the vicinity of the 
stricture rupture of the urethra may occur with abscess and fistula formation 
and urinary extravasation In neglected cases marked permeal induration 
is present and urinary fistuke may be multiple In carcinoma of the urethra 
it is sometimes impossible to sav whether the carcinoma has originated 
in a fistula primarily or in the urethra The diagnosis of carcinoma is often 
on Ij made after microscopy of curettmgs from a fistula Stricture is said to 
be a cause of carcinoma of the urethra There is no direct evidence of this 
beyond the fact that cases of carcinoma give a past history of stricture It 
must be remembered however that carcinoma of the urethra is rare while 
stricture is very common — so common in fact that it would be improbable 
to find carcinoma in a case that did not hav e a stricture 

Calculus formation whether renal or vesical may be secondary to stricture 
because of consequent urinary stasis and infection 

Prostatitis and epididymitis frequently occur m stricture cases Polypi 
may also be present and will recur unless the stricture be adequately treated 
Retention of urine is a serious outcome of stricture Apart from the damage 
to the upper unnary passages and the development and spread of infection 
retention is often the cause of extreme personal discomfort and pain Acute 
retention may occur if the patient has had to avozd micturating for some 
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time after the urge to micturate has ^“^o^jJng'^'ltmay afro bo brought 
mcertaiu social conditions or ^^^™^j.^ ITO prijnary rupture of the bladder 
about by cold, alcoholic «r <hctary . x “ k ' but a distended bladder is 

Violence. An attack of urethritis may 

occasion acute retention. . fl d urine uitli its u ell-known sequelae 

In folio,, necessitating the use 
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of a portable rubber urinal, or his clothing may become soiled and the patient 
thus rendered socially objectionable because of the urinary odour emanating 
from him. 

Symptoms — These may become evident within a few months after an 
attack of gonorrhoea or may not occur until many years later, long after the 
urethritis has been forgotten, and in these cases the onset of acute retention 
may be the first and the only symptom. 

Gleet is the usual condition complained of when stricture symptoms appear 
shortly after an attack of gonorrhoea It is a chronic urethral discharge, due 
to an excess of mucous secretion. The discharge contains some pus, and is 
opaque, milky or yellowish, and stains the linen. It is aggravated by cold 
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neither OccisionilK the discharge has been so profuse as to be mistaken 
foi a gonorrhoea and in consequence has been wrongly treated and lias persisted 
Gleet causes no urethral discomfort All urethral discharges should be examined 
microscopically in which case gleet will be readily recognized and further 
lm e-digit ions as to the cause instituted Chronic inflammation proximal 
to a stricture granulations and polypi will generally be found Excessive 
treatment of a gonorrhoea by urethral larage and instillations has been said 
to cause gleet but this is only correct pro\ lded a stricture is present because 
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otherwise the discharge ceases soon after treatment is suspended A chrome 
gleet should always make one suspect the presence of a stricture and lead to 
a complete urethral examination 

Alteration in the f ok of urine is also an early complaint A forked or spiral 
stream is due to the current of urine being so deficient both in force and 
\ olume that it is unable to expand fuih the hps of the meatus 4s the degree 
of the contraction of the stricture progresses the urinary stream becomes 
smaller and more feeble until finally it escapes only m dribbles or while a 
ooor stream is flowing some drops may simultaneously fall from the meatus 
and soil the clothing Although the contractile force of the bladder is in 
crea«ed and augmented by abdominal straining there is little momentum 
4i 
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contrast with what i } P , lnd mllch Pruning may be 

::"-^r«SSr 

and /^™“/' SnboaT ,toth'cr tr eon.m™ comphm? 1 Ins occurs both 
be fur aml n.?Ht and mar lead to such lacl of sleep as to impair health 


Apart from chrome inflammation of the urethra proximal to the stricture 
and of the base of the bladder frequency is due to the deficient emptying of 
the bladder at each act of micturition so that the bladder sooner becomes 
distended again and therefore must be emptied oftener than formerly That 
the bladder fails to empty itself completely at each act of micturition is due 
to the x esical detrusor becoming tired and also to the patient becoming tired 
of straining Eventually m neglected cases the muscular effort to overcome 
the obstruction of a stricture may be ineffectiv e and complete retention occurs 
or so great that the urethra maj rupture proximal to the stricture and cause 
exlraiasation of unne Pam of an aching type is often experienced m the 
perineum and sometimes in the testes Chronic congestion and straining 
may give rise to piles anal incontinence and hernice 

Enlargement of the penis occurs in severe cases due partly to a state of 
chronic congestion and partly to increased handling of the penis the patient 
>ug to assist the passage of unne by elongating or milking the penis and 
thus producing a partial vacuum This enlargement subsides how ever as 
treatment by dilatation progresses 
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Nocturnal emissions become more frequent and impaired nrihly often 
accompanies hypertrophy of the penis 

Infection in long standing cases may occasion symptoms presenting renal 
or xestcal cl aradenstics or there may be malaise with slight general rheumatic 
or toxic pains 

Investigation— Investigation of a case of stricture with modern methods 
gn es accurate and precise information The mere fact of a stricture existing 
can easily be inferred from a history of the case and b\ passing a bougie 
but for successful treatment further knowledge is necessary 

b retlrosropy should be undertaken u\ all cases of stricture before treatment 
ia commenced With tie uictliroscope the size and situation of a stricture 
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can be adequately assessed also the elasticity of the tissues near the stricture 
and the presence or absence of false passages The degree of inflammation 
or congestion seen may render adi isable preliminary treatment of the urethritis 
before proceeding to instrumentation Stricture due to carcinoma mas be 
recognized and also the futility of attempting to pass bougies 

Uretf rography is a valuable aid Whereas urethroscopy will onh show 
the surface appearance of a stricture \ ravs wilt re\eal the length and tortu 
ositv They will also demonstrate the depth of false passages and the degree 
of cfilatation proximal to a stricture The extension of fistula? ami pouches 
and the i resence of calculi will also be shown 

Treatment In treating stricture two considerations must be borne in mind 

Virstlv the urethral canal must be restored to its norma! calibre am! seer ml ly 
this degree of patency must be hereafter maintained The modem methods of 
dealing with stricture are by dilatation or by o)eral,on Treatment by dihta 
Hon is the oldest the amplest and still the method of choice Many laricfies 
of nstruments haxe been de\ised— bougies made of w ax catgut gum elastic 
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flexible metal and solid steel also different types of expanding dilators Some- 
times cafteters are preferred for if with difficulty a small catheter only can 
be passed it is possible to fix it in position and thus relievo retention Bougies 
exert both a mechanical and a vital action on the stricture Die mechanical 
action is akin to that of a wedge a bougie is tapered so when the narrow 
end is engaged m the stricture and the bougie pushed home then the stricture 
is forcibly and gradually dilated \ Hal action is brought about by retaining 
the tip of a bourne against the face of a stricture for some tune or by lea\ ing 
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Meatal bougie ( Cannj Rjall ) 
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\ntenor urethral bougie (Litter ) 
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Kollmann anterior urethral expand ng dilator 
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Steel bo igie (Litter ) 

the bougie in the stricture Sometimes a catheter is used instead of a bougie 
a larger one being inserted after an interval of three or four days This method 
brings about softening and absorption of fibrous tissue An induelling catheter 
should be of soft rubber or a coude or bicoude gum elastic but not a straight 
olive head gum elastic one for it must be remembered and guarded against 
that if the bladder be kept constantly empty the point of the catheter will 
rest against and may injure the coats of the bladder when pressure necrosis 
may occur and be followed by fatal peritonitis The need of gentleness m 
passing bougies cannot be too strongly stressed and also the evil effects follow ing 
pain and bleeding Obvious effort and force must be avoided although 
gentle pressure steadily maintained without any poking or jerking of the 
point or relaxing of the hand at one moment and increasing its power at 
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Under no circumstances should a patient be taught and advised to pass 
a bougie on himself for such a practice is apt to lead to sepsis and injury ot 
the urethra and failure to dilate the stricture fully 

Dilatation may be gradual or rapid The evolution of expanding dilators 
vas from those surgeons who favoured rapidity and who contended that 
they could quickly cure a stricture However events showed that strictures 
rapidlj dilated were prone to recur unless bougies were subsequently passed 
at regular intervals and if this were not done then the ultimate condition 
was much worse because of increased fibrosis Rapid dilation is purely 
mechanical and devoid of vital action te the softening and absorption of 
fibrosed tissue Rapid dilation by modern methods how ever is occasionally 
useful and must sorpetimes be recommended e g following internal urethro 
tomy or for the removal of filiform bougies vv hich have become detached from 
the follow er and left behind m the bladder It may also sometimes be advisable 
prior to hthotnty or endoscopic resection of the prostate 

The terms bougie and sound are often used indiscriminately 
a solid metal dilator is generally referred to as a sound and a soft gum elastic 
one as a bougie As there is a special bladder instrument called a sound for 
detecting vesical calculi it will probably prevent ambiguity if all urethral 
dilators other than expanding dilators are called bougies 

The size of a bougie should be gauged on the Charriere scale which is the 
most extensively used The Charriere scale progresses by \ mm in diameter 
from No 1 which is J mm in diameter The English scale increases by £ mm 
from No 1 which is 1^ mm in diameter The size stamped on a bougie is 
often inaccurate therefore the gauge should constantly be used to check the 
calibre The largest size passed at each attendance should always be noted 
AviESTKE&iv — A local anaesthetic is generally sufficient to enable the 
painless passing of bougies but in a few difficult cases to overcome spasm it 
may be necessary to use spinal anaesthesia Many drugs have been recom 
mended but the most effective and reliable are cocaine percaine and phenol 
nine A common fault in using local anaesthetics is not to allow the drug 
sufficient time to become cffcctiv e Phenolaine is used in a strength of 4 drops 
to the ounce and for cocaine All Saints Hospital formula is recommended 

V 17 — 


Cocaine hydrochloride 

6 gr 

Sodium bicarbonate 

G 

Chlorotone 

3 

Distilled vv ater 

2| oz 


Chlorotonc is used chiefly for its preservative action and the solution 
will last effectively up to a fortnight 

No adrenalin should be added to enhance the local anaesthetic effect 
which is often done in other parts of the body because the urethra absorbs 
the adrenalin rapidly and serious systemic symptoms may arise A 10 c c 
ecom syringe is better than the special urethral syringes on the market 
. *i i n' 1 } 1 ' 5 13 .grasped proximal to the corona by the ring and middle fingers 
V' C hand a V d P ut , on the stretch and 10 c c of the anaesthetic injected 
to nrfM. Ja U ti Ct ^ bral canal The fingers are then replaced by a special clamp 
rWo Io* 1 1! 80 U 4 tlon escaping After five minutes the anesthetic is milked 
posterior urethra This is accomplished by holding the glans 
, right thumb and index finger removing the clamp elongating the 
F tl o h h lS t lCn K ras J led by the left hand and pressure made on the urethra 
the index ring middle and little fingers successively and collectively 
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■\ml then while pressure is steadily maintained the right hand mvaginates 
the scrotum and pressure is applied by the pulp of the fingers along the line of 
the urethra down to the anal margin This movement need only be earned 
out once and if correctly performed no fluid should escape on releasing the 
penis Another injection of anaesthetic should then be given and after five 
minutes nulked down into the posterior urethra 

A local anesthetic mere!} dulls the sensitivity of the urethial mucous 
membrane It does not affect the glandular portion and it does not prev ent 
pain from overstretching therefore the importance of care and gentleness 
in passing instruments cannot be over emphasized 

Before injecting the local anaesthetic the patient should be directed to 
empty his bladder This will prevent dilution of the solution in the posterior 
urethra and the escape of urine when Kollmann s dilator is being used In 
difficult cases distension of the urethra with 10 c c liquid paraffin will facilitate 
the passage of instruments and in very sensitne patients an mtra urethral 
injection of 2 c c gomenol oil (10 per cent ) is of great assistance 

Sepsis — Stricture cases are prone to infection therefore every precaution 
must be taken to av oid introducing infection by instruments Metal bougies 
can be sterilized bv boding Gum elastic bougies can be boded for one or two 
minutes and then dried and stored in a formalin v apour chamber The lubn 
cant should be sterile oil or liquid paraffin or an antiseptic jelly The elans 
penis should be thoroughly cleansed especially the meatal opening with an 
inti eptic solution The penis should be protruded through an opening in a 
t rile towel the operators hands thoroughly disinfected and the instruments 
it } ovsiide only contacted at the handle The same set of metal bougies can 
be boiled and used for sev eral cases but gum elastic bougies can be used safely 
only once in a dav for formalin vapour takes some time to become effective 
After bougies have been passed an mtra urethral injection of 1 in t 000 
acnflavme in glycerine or paraffin is a great deterrent to infection A dose 
of quinine (o gr ) bv mouth should be given after everv instrumentation This 
will prevent mild rigors or a feeling of shivering a few hours later which other 
vu o many patients complain of The patient should be advised to drink a 
pint or two of water before attempting to pass uniie 

Dilatation — In choosing a bougie for initial instrumentation one may 
be guided by the size of the stream of unne passed or by the size of the meatal 
opening The mam principle however is to investigate with a large rather 
than <T small bougie so as not to confuse the issue by producing false 
passages Olivary gum elastic bougies are used Begin with a bio 10 F and 
if tins will not pass then try three or four larger sizes and if these fail try 
descending numbers Fventually it may be necessaiy to use filiform bougies 
These vary in sizelromlNo IT tolvo Ween a duzunmay 
each being manipulated in turn until luckily one will pass through the stricture 
The stricture orifice may be very eccentric so some of the filiform bougies 
should be pinched so as to tilt the tip If it is still impossible to engage one of 
the bougies in the stricture an attempt should be made to pass one under 
Mvion throw "h an operating urethroscope Tins will sometimes succeed but 
not m a severe ribbon tvpe of stricture After a filiform bougie has been 
passed through a stricture into the bladder a senes of ascending sizes should 
be screw ed on up to >,o 12 F or 14 F II lien this size can be passed w ith ease 
the filiform guide is no longer required and oliv ary bougies can be used instead 
These should not be passed oftener than once a week so that the tissue reaction 
oan be given time to subside Ohraiy bougies should be passed weekly at 
first aud when the larger sizes are reached longer intervals are advisable- 
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two to three weeks Start two sizes Jess than the largest one passed on the 
pre\ ions occasion and finish with the same or one or two sizes larger according 
to the resistance offered It is a mistake not to pass at least the same size as 
at the last treatment V, hen No 24 F passes with ease gum elastic bougies 
should be discontinued and the treatment carried on with either metal bougies 
or with Kollmanns dilator It is not sufficient merely to pass bougies of 
ascending sizes the greatest benefit is obtained when the largest bougie 
passed is left in the urethra for at least ten minutes and longer if possible 
Alternatively to using bougies screwed on to filiform guides good progress 
can usually be confidently expected by simply proceeding from the fihforms 
to the succeeding sizes of gum elastic instruments 

\\ hen the treatment is to be continued with metal bougies after full dilata 
tion has been reached the intenals between the treatments are gradually 
extended from four to six weeks and to two three and six months according 


to progress 

It may be said that treatment of urethral stricture by Kollmann s dilator 
safely produces a greater dilatation than is produced by bougies 

The maximum size to winch a stricture should be dilated when a Roll 
in arm s dilator is not used varies with individual cases The decision rests 
largely on experience 26 F to 27 F should be regarded as the maximum size 
m the great majority it is wise in some cases not to take the dilatation beyond 
24 F Meatotomy is often necessary for this method to be effective 

(her dilatation causes unnary fe\er and retrogression of the stricture 
It is rapid and forcible dilatation that can lead to such dire consequences 
Experience shows how easy it is to pass beyond the limits of safety when due 
care is not exercised 


Kollmanns dilator is a powerful and heavy instrument therefore when 
it is passed into the bladder the weight of the shaft should be supported by 
an adjustable stand so as to take tension off the suspensory ligament other 
wise the patient will complain of discomfort and pain The Kollmann closed 
is size No 22 F The screw should be turned until discomfort is experienced 
and then left for a few minutes when it will be possible to screw further to 
a higher reading At each attendance an increased reading should be registered 
c\en though it is only one higher than the preceding and the dilator should 
be left in at this maximum reading for at least ten minutes An increased 
dilatation should not be made if it entails pain or haemorrhage Dilatation 
must be gradual E\ entually dilatation to No 40 F w ill be tolerated with ease 
and tlcn thp. mlejw.aL* may he lengthened from fortnight^ to three neehs 
lour weeks etc until finally twice a year will suffice A stricture is net 
cured meaning by cure that no further treatment is necessary and that it will 
not recur Many cases of stricture which have necessitated a filiform bougie 
to tegm with and dia\e successfully been dilated to No 40 F have after tw ) 
t ! rCC , ^ ars °* neglected attendance so contracted down that filiform 
repeated "^ nm t0 em Pl°yed and the whole sequence of dilatation again 


t.nn T l of 1 K ^ 1 ? iann 8 d ' la , tor o'er the steel is that the maximum dilata 
” l ^, ro "" ced at the site of the stricture which is usually m the region of 
^mcVof luSenV ’ 6 T' tUS , mU8t I b e undu] y bruised b y stretching if steel 
llSd«rtf3 ? r ,° d “ Ce th,s ' lre used 0nce stricture is fully 

mratus is sufficient! "i 8 ltor and sho " 5 no tendency to contract if the 
tins sta"c n size A i CI “ tton s steel bougies may be used instead At 

he strl?turaTnim. , r,s . ““ °" n " el 8 ht and ,her6 “ed he no fear of 

me stricture giwng any trouble or symptoms 
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A narrow meatus is more often congenital than inflammatory and is prone 
to infection The onfiee mnv bo stretched with special meatal dilators but 
it is better to cam out mcatotomy after injecting a local an-csthetic This 
i> often neci^ary before introducing large cystoscopes or urethroscopes If 
the e instruments arc forced in the orifice tears with subsequent fibrosis and 
stmture 1 or this reason mental stricture not uncommonly follows endoscopic 
rt ectton of the prostate unless the urethral canal has been fully dilated as 
a pnlimmarv 

\nv of the usual complications of stricture may be caused or rendered 
m re severe l>\ rough and faultv instrumentation Tins is always the cause 
i f a f d e passage hence the need for gentleness cannot he ox er emphasized 
^iioch inav follow dilatation even to the extent of causing fatal collapse 
It mav be due to the toxic effect of the nn'csthetic 

Over dilatation mav cause spasm anti tedema and subsequently acute 
n trillion \n old fraved or unsound metal screw connection of the filiform 
gutd< mav heroine detached and the filiform left m the bladder Fortunately 
tht e complications arc mre 

l lectrolws and diathermy have both been recommended and practised 
in tlie treatment of stricture but so fur with no noticeable success 


Continuous dilatation by means of a soft rubber tube is speedy and painless 
1 ut the patient must he confined to bed It is a method only recommended 
in certain cases t g when suprapubic drainage has to be instituted because 
« f acute retention and a catheter cannot be passed and in cases of severe 
v stit w The bladder is opened suprapubicnlly ami a filiform bougie passed 
through the external meatus into the bladder and the tip made to protrude 
through tlie wound A small niblier tube is attached to the tip by means of 
a *-dk thrtad and withdrawn with the filiform through the urethra A safety 
pm is inserted through both ends of the rubber tube and this prevents the 
tul e from being withdrawn into the urethra or into tlie bladder Every day 
the tube is see «a«cd backward and forward until it moves freely when the 
sifety pm is removed from ont end and a larger tube attached by a silk thread 
H pulled through 1\ lien a size No 24 F passes the bladder opening is allowed 
to lial ami the stricture sub-cqucntlv dilated with Cluttons bougies or the 
hollni inn s dilator A dressing soaked w ith nenfiax me in glycerine (1 in 1 000) 
should surround the glans and the tube so as to prerent ascending meatal 
infection The part of tlie tube to bo pulled through the urethra should be 
fii^t thorough! v washed and cleansed with nntiseptic 

Ort r vtiox Internal urethrotomy is an operation of choice not of necessity 

and In itself does not cure It must be followed b\ full sized bougies at regular 
interv ids until cv cntually tw ice a year for the remainder of the patient s life 
The best urethrotome is that of Maisonneuxe the later modifications 
havin' nothing essential to recommend them The fact that the knife of 
Maisonncu'es urethrotome travels to the tip of the instrument is not a <tis 
Advantage for tlie flat apex of the blade pushes up the mucous membrane 
winch is healthv and not bound down and the edge of the knife only cuts 
' ! * I r ,„„i am i tough Though the knife traverses the membranous and 
the nrostatic urethra no cutting is done unless resistance is met and obviously 
re,i,tmce met cutting » in heated In general .t ran, bo sa,d th« most 
(lie original instrument, arc licet suited for the purpose for which they Mere 
me lted tlie subsequent modification, being introduced clnefl, for notoriety 


or stir advertisement 
If the stricture will 
easily passed otherwise 


admit a No 8 F Maisonneuve s urethrotome can be 
a special filiform guide must be passed and the cap 
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removed from the urethrotome, uhuh » then ecrcecd on 
one cut should he mode, dormlly end in the mid-line Steel upes ore 
then immedinteh passed up to the InrRest sire, preferalilj Glutton — /-<• t • 
An intro-urethral injection of nenllavine m Rljcennc or paronin is advised 
before the insertion of the indvvellmi! catheter. « Hire I', to -J I . e. i 
recommended — the larger sires eneoiiroce urethritis The catheter rf ould lie 
left in general!, for not longer than tun da, - or until the emiH-rntur^ Hettlcs 
and the hladdei should he unshed out dnllv If an induellmp entheter is 
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J b 40 jt-ars perineal (titular two month*, Ktrieturp 
se\enteen jenrs marked induration Acute retention, 
necessitating suprapubic dn, m A week later fililbnn 
passed anil withdrawn through suprapubic o|>ciiing, ami 
stricture dilated with see saw rubber tube X rat three 
months later, all wounds honied Clutlon 2S 32 panes 

ensilj 


not used the urine Mill be flowing o\er a raw surface and rigors and fe\er 
will result 

Ciwale’s urethrotome cuts from behind forwards, and the Otis dilating 
urethrotome from before backw ards They are passed on a guide but can only 
oe used if the stricture will admit a No 10 F bougie They ha\ e nothing to 
recommend them b j 


Treatment following internal urethrotomy is similar to that of stricture 
5 1 a ation hull size steel bougies must be passed at lengthening intervals 
until e-ventually twice a year for the rest of the patient’s life Otherwise the 
"} a ? ro° ntraCt I 0 "? agam an(i necessitate the employment of filiform 
gu an o owers Such a contraction may occur as early as two years 
Internal urethrotomy by itself is not a cure, 


after cessation of treatment 
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t ul is mmt\ a safe method of rapid dilatation to be recommended m selected 
case^ Suitable eases arc as follows — 

1 \ arrow strictures m elderlv people w ho may soon require prosta 

tretonn or resection 

2 \s a preliminary to ojKrnti\e cystoscopy or Iithotnt\ 

T In eirtnm cisi«> whirr it is inconvenient to attend regularly and fre 
qucntly for treatment 

4 In gristly or resilient strictures which do not readih respond to ddatt 
turn 

1 In strictures of the anterior urethra which arc not suitable for external 
opt r it ion liecnise of tht piolnbihtv of fistula resulting 
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l 1) jr )(■ r Trc let tor strrt re for ») rlcen jenra bj bo g es could 
nONcr i <fii more If an > 13 or IT 11 n typo of ense i s fflble for internal 
t ret! rotom) 


Internal urethrotomy should not be done if the urine is foul and septic 
tin bladder should first be drained and improvement obtained before the 
urethrotomy is earned out 

Complications following the operation are sepsis and hemorrhage which 
ob% lOildv are slight and infrequent seeing that the mortality rate of the 
operation is not more than 1 5 per cent 

Fxlcntal xtrtthrotomy is an operation ot necessity not ot choice It is 
necessary in cases of impassable stricture or in cases of stricture complicated 
!t\ perineal fistula It is onh advised in eases of posterior stricture but as 
anterior strictures may also be present Harrison in 1885 recommended a 
combined operation viz an external operation to improve bladder drainage 
and an internal urethrotomy for the anterior strictures This procedure is 
modern and advisable The classical operation of Syme is now only ot 
historical interest but that of ttheelhouse is still practised 
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Wheelhouse s operation consists in passing a special grooved staff down 
to the stricture — the patient being in the lithotomy position— and opening 
the urethra upon the groove which terminates about 1 m from the end 
The staff is then rotated and the upper end of the wound retracted while the 
edge of the mucous membrane is temporarily stitched to the skin and thus 
the interior of the urethra is full} exposed Search is then made for the orifice 
of the stricture and if found a fine probe passed through it and the stricture 
divided A catheter is then passed down the penile urethra and guided through 
the divided stricture into the bladder The perineum may then be lightly 
approximated with sutures The catheter is left in for four or five days and 
ten days later bougies are passed A dye is sometimes injected down the 
urethra before the operation to facilitate the discovery of the opening through 
the stricture , 

If the orifice can be found and the stricture divided this operation is good 
Usually however after a long search the orifice cannot be found and if a 
probe cannot be passed through the stricture cutting upon it is unlikely to 
open its lumen In such a case the stricture is unwittingly by passed and 
if there is much fibrous tissue present recontraction will readily occur 

Realizing from experience the futility and waste of time in searching for 
the stricture orifice and the improbability of opening its lumen the following 
operation is recommended as a routine procedure viz the deliberate by 
passing of the stricture 

The patient is placed in the lithotomy position a Clutton bougie passed 
dow n to the stricture the perineum incised in the mid line and the urethra 
opened on the point of the bougie which is then made to protrude A rubber 
tube is threaded on to the bougie which is then withdrawn The tube is No 
22 F The bladder is then opened suprapubically and a Clutton bougie passed 
through the internal urethral meatus until it impinges on the stricture The 
urethra is opened on the tip of the bougie which is protruded into the wound 
the other end of the rubber tube threaded on to it and then w ithdrawn Safety 
pins are made to transfix the ends of the rubber tube so that it cannot be 
pulled back into the bladder nor through the external meatus Indurated 
tissue is removed as far as possible the perineal wound packed with gauze 
soaked in acnfiavine in glycerine (1 in 1 000) and if no fistulse are present the 
wound maj be lightly approximated by one or two catgut sutures embracing 
the skin and deep tissues Usually the wound is left to heal by granulations 
A separate tube is fixed in the bladder for urinary drainage Every day the 
*°. n S. mhber tube is sen sawed, hank.wuE*i& and. ‘innx, tv uteftL. 'A 

changed for a larger one up to No 30 F This tube and the bladder drain are 
not discontinued until the perineal wound is soundly healed and subsequently 
Mutton s bougies are passed weekly until size 28/32 passes freely and painlessly 
le internals are then made longer until eventually twice a year for life The pre 
sence ot the rubber tube provokes a vital action on the indurated and fibrosed 
"It men eventually disappears and the perineum becomes soft and supple 
\ isea to use the endothermy knife in making incisions in the perineum 
.i w | e . r ''!? c °? zin o and trickling of blood will obscure the field of operation and 
t lorT ia » c ma 3 he difficult to control later The mortality of external 
tu-fcpnt »?r™ greater than that of internal This is due to the complications 
is about 8 per cent™*' 011 C * uefly local fistulai and septic kidneys The mortality 

Tlic'mcIaion'slm.Sl nec f s,lr y edher for stricture or congenital narrowing 
or liotli nccoiYlitur ,?“ ade *‘ th tl,e endothermy knife dorsally or ventrally 
or both according to the position of the opening A catheter should be tied 
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The bladder must be drained suprapubically as is the case in any other 
plastic operation on the urethra The excessive fibrosed tissue must be re 
moved as far as possible It is possible to excise 1 or 2 in of the urethra and 
j et mobilize the rest of the urethra to such an extent that end to end union 
is feasible 

Partial excision consists in removing the floor of the stricture atom* with 
«ut rounding fibrous tissue leaving a thin strip of mucous membrane on the 
roof A catheter is tied m and the wound lightly closed In complete excision 
the urethra must be freely mobilized the stricture and fibrous tissue removed 
and the urethra united dorsal]} Another method is to incise both cut ends 
of the urethra so as to form three strips One is muted dorsally and the other 
two laterally the urethra being left unsuturfed longitudinal!} The wound is 
lightly closed to allow serum and blood to escape and a catheter is tied m for 
a few days A fortnight later bougies are passed 

Attempts have been made to bridge the gap after excision by grafting in 
a piece of the internal saphenous v ein or fashioning a new channel w ith mucous 
membrane from either the patient or some other animal A few successes 
hav c occasional!} been reported 

Though successes have been reported following excision irrespective of 
the method employed many failures have occurred with resulting fistula; 
Excivion is a difficult and tedious operation and even if successful must he 
followed subsequently by dilatation with bougies 

Two other methods have sometimes been recommended to deal with 
difticult and impassable stricture One is the establishing of a permanent 
&upiapub»c fistula and the other an artificial penneo scrotal hy pospadias 
Neither of these methods has any merit for even the most difficult and 
unpromising case will respond to the deliberate bypassing the stricture 
an operation which is simple and effective 

Plante procedures max be employed figure 338 represents a successful 
example F "'IcG. Lougiinanb 
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CHAPTER LXII 

PROSTATITIS AND PERIPROSTATITIS 
ACUTE PROSTATITIS 

/T^TIOLOGY— Prostatitis may be either acute or chrome Acute 
/p prostatitis which is a comparatively uncommon disease, either occurs 
xx-# os a metastatic condition in pyaemia or is derived from some infected 
focus or more usually it is secondary to an inflammation in the vicinity 
Cases ha\ e been recorded in the course of acute fevers such as measles influenza, 
scarlet fever or typhoid, and it may follow less important infections of the 
teeth tonsils nasal sinuses, etc Petersen (1029), Strominger (1920), Girling 
Ball and others hav e described such cases during the course of furunculosis 
and other infective foci It also follows occasionally after deep penetrating 
wounds compound fractures of the pelvis and gunshot wounds 

Whilst a common origin is from the posterior urethra during an attack 
of gonorrhoea non-gonococcal infections are described in some 25 per cent 
of cases and all the usual organisms may be bactenologically responsible 
though coccal infections tend to predominate Certain special infections, 
such as influenza typhoid, etc , have been noted occasionally 

The infection spreads along the various ducts leading into the urethra and 
ma\ invade the prostate vesicuhc seminales or Cow per s glands, either singly 
or in combination, the last-named structures being least commonly affected 
Acute inflammations of this type are liable to occur after any injudicious 
manipulation, and such proceedings should therefore be avoided if possible 
in the presence of acute or semi acute sepsis 

The suggestion has been made that prostatic massage may force bacteria 
from the bowel into the substance of the prostate, but anatomical considerations 
of the distribution of the fascial planes and of the lymphatics will show that 
this is unlikely The action of massage is more likely to draw organisms in 
from the infected urethra, and also it may stimulate infection by bruising the 
already inflamed tissues 

An} state of lowered resistance in the organ may provide a microbic 
breeding ground , and such maj occur after exposure to cold, acute fevers, 
sexual excess or local trauma 

Symptoms and signs — The symptoms and signs of acute prostatitis are 
Closely akin to those of acute urethritis, and the frequent involvement of the 
v interna* seminales may add complications to the picture There is usually 
mar c<! frequency of micturition dysurta and even strangury', and urinary 
ixnimnntion reveals some pyuria Occasionally the onset is mild with few 
• V’ omH hl, W?esting the prostate as the source of the inflammation and m 
«. 1 . cns ® * ,e diagnosis may be difficult Sometimes the general symptoms 
1 1 . , mr W nlso kc minimal, with a normal or subnormal tempera- 
ture and little to lead one to suspect prostatitis 

beeoim* Middc Kn thtr i C 13 R g00(l tlenl of S encrftl disturbance The patient 
* », l | his appetite, and has a sudden sharp rise of tempera- 

.f hit and mft > radiate from tl,e region of tlio prostate, 

domon it is sometimes severe enough to suggest some form of 
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acute abdominal infection Occasional!} the infection reaches the blood 
stream and causes septicemia The swollen prostate may cause some difficult} 
of micturition and other discomforts It is sometimes noticed that any dis 
charge w hich has been seen during the course of the existing posterior urethritis 
decreases temporanl} when the prostate becomes involved It is usuallv re 
established however m the course of a few daj s Heematuna is not common 
Pams are generall} felt m the lower part of the bach down the legs often 
at the tip of the penis and there is usuall} considerable pain and discomfort 
in the perineum The patient also feels extremely ill and sexual phenomena 
ma} be completely suppressed in the course of prostatic inflammation 

If an abscess should form all the symptoms will be accentuated An 
increase of the pyuria is usually noted and is intermittent in character but 
if the abscess does not communicate with the urethra there may be no aug 
n entation of the pyuria or outward indication of its presence As a rule 
w hen pus forms pain and tenderness increase retention of urine occurs and 
the perineum becomes more tender especiallj when sitting Owing to the 
pressure of the fseces defecation may cause severe pain and is suggestive of 
the nature of the illness as has been noted by Girling Ball (1931) and others 
Sometimes the abscess is subacute and slow to form and Thompson and 
others have pointed out that some collections of pus may cause only mild 
effects Such cases ma} cause considerable diagnostic difficulties and are 
ften complicated by the simultaneous involvement of the seminal vesicles 
and infection of the epididymes If pus has formed a considerable leucoc} tosis 
maj be present and would be a valuable indication m a difficult case 

Course and complications— These are various The infection may progress 
to an abscess maj resolve or become chronic One or more spots in the 
prostate may become necrotic and these ma} enlarge or coalesce into a con 
sulerable abscess and destroy much of the prostate Many cases of prolonged 
subacute prostatitis are due to multiple collections of muco purulent material 
in the badly draining acim of the gland w hich become distended with the pent 
up secretions The position of a prostatic abscess may be difficult to locate 
enpeciall} if there is much surrounding inflammation Many acute abscesses 
are posterior to the urethra and close beneath the mucosa through which they 
often burst causing a spontaneous cure Such an event should not be waited 
for too long because if collections of pus are not attended to with reasonable 
promptitude the abscess may burst and open into other situations outside the 
urethra forming sinuses in the perineum groin etc and setting up a greater 
or less degree of periprostatitis The pus rarely pierces Denonvilliers fascia 
to tames w recto urethral fistula and still more rarely does it burst into the 
peritoneal cavity to cause peritonitis The latter event is most uncommon 
because of the long distance of the peritoneal sac from the prostate 

Usuallv when a prostatic abscess has burst or is drained it heals leaving 
practical!} no ill effects but sometimes only partial drainage is effected and 
the abscess becomes a chromcalh infected cav it> exuding pus through a small 
inadequate opening General sjmptoms however subside and be} ond some 
imtabilit} causing frequent or painful micturition with more or less pvuna 
there may be few other effects Such cases ma} result in a flabb} condition 
of the prostate with pyuria prostatorrhoea premature ejaculations and 1 m 
notence and have been described bv Farman and others Cases which are 
dealt with by surgical drainage usually heal without sinus formation though 
fistula ma} occur occasional!} , , , 

Diagnosis — In the presence of local s}mptoms suggestive of pelvic in 
flammation the diagnosis of acute prostatic abscess or of acute prostatitis is 
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usually not difficult There are general symptoms of a septic infection, and 
m addition the local symptoms of frequency of micturition, urgency, dysuna, 
etc Rectal examination and the discovery of an enlarged, boggy, tender 
prostate will disclose the nature of the disturbance 

The presence of fluctuation and localized swelling in the prostate may 
suggest an abscess but if the infection is not severe and the symptoms are 
mild or if the abscess is deeply placed with a thickened wall it may be a 
matter of considerable difficulty to be certain of the presence or absence of 
pus A definite leucocytosis will be a pomt in favour of an abscess and an 
examination of the blood should always be made in any case of doubt 

If the case is seen after acute symptoms hav e subsided, it may be noticed 
in some cases that cautious pressure on the swelling in the rectum results 
in the escape of a marked quantity of pus in the urine, and in such an event, 
although an abscess in the usually accepted sense may not be present, a collec- 
tion of purulent material in the acini of the gland may be inferred The 
posterior urethroscope may also reveal oedema, septic polypi, enlarged prostatic 
ducts or follicles exuding pus Posterior urethroscopy , how ever, in such cases 
is a risky procedure and may cause a renewal of the acute inflammation 
immediately afterwards, so that all such mv estigations must be carried out 
w ith e\ ery care Some authorities hav e passed a long needle from the perineum 
into the prostate under the guidance of a finger m the rectum and have demon 
strated the presence of pus by aspiration The method is not devoid of danger 
and has not been much used m this country 

Treatment — General treatment of acute septic infection of the prostate, 
such as rest, diet purgation the drinking of bland fluids and the oral administra- 
tion of sulphur preparations, or the use of penicillin follows the usual lines 
Locall\, frequent hot sitz baths hot rectal douches etc , should be given and 
are often successful 


If a definite abscess forms it should be opened This is usually done by 
an incision in the perineum and by carrying the dissection down beside and 
behind the bulb of the urethra the sw ollen prostate being opened by blunt 
dissection in the depths of the wound, usually by plunging a pair of forceps 
into the abscess ca\ lty A small tube piece of rubber dam, or a w isp of packing 
is then introduced and the cavity is allowed to heal by granulation, which 
takes place in most cases without incident and without the formation of a 
fistula Some authonties prefer a more radical exposure of the prostate m 
the perineum on similar lines to the perineal excision of the organ, which enables 
the prostate to be exposed completely and all pockets and pus collections to 
i>e ev acuated It, how e\ er considerably increases the sev enty of the operation 
anti is not productive of markedly better results than those obtained by the 
aoo\ e more simple procedure 

If the prostatis is subacute and if the prostatic abscess is of the chronic ty pe, 
Cn lt J S reasonabl y certain that acute inflammation is absent, the 
P i ’ or urc throscope may be passed and enlarged ducts or badly draining 
tlif flrJ! u e 0 P ei ’ e( l U P by the use of the endothermic loop In this manner 
can be nn°pnfli e ?' hl r ch may form the roof of a poorly draining cavity, 

can be opened and thereby free drainage provided ° 


CHRONIC PROSTATITIS 

ofte^m^he^lat’uelf 0 , 1116 pros 5 at,tls 1S comparatively rare, occurring most 
affects older men ami chronic inflammation is common and mostly 
atlects older men and may be associated w ith prostatic hy pertrophy 
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Any condition which leads to pelvic congestion or local loss of immunity 
is a predisposing cause of chrome inflammation of the prostate The disease 
maj be extremely chronic and difficult to treat and there is still a general 
opinion amongst the medical profession that it is either of gonococcal origin 
or at least a secondary infection resulting therefrom Such however is by 
no means true and rather more than 50 per cent of all cases of chronic pro 
statihs have no history whatever of a previous \ eisserian infection 

Bacteria often gain entrance to the prostate from the posterior urethra 
by way of the ducts and whilst infection by way of the lymphatics from 
the rectum or bowel has not yet been demonstrated metastases from such 
sources as teeth tonsils throat etc are beyond dispute and may follow any 
local depression of immunity Chronic inflammation mav also be a further 
stage of an acute infection which may have been gonococcal The seminal 
vesicles are usually attached as well and in any case the infection spreads 
rapidly from one organ to another a combined infection being practically 
the rule 

Infection may follow acute fevers such as typhoid or scarlet fever or be 
part of a general genitourinary involvement affecting testes epididymes 
seminal vesicles and Cow per 8 glands any or all of which may be involved 
in a bacterial invasion 

In the usual bacteriological picture coccal infections predominate and 
a mixture of staphylococci streptococci B coh proteus diphtheroids etc 
i usually found The gonococcus if the original cause can rarely be demon 
t rated in late cases of infection its place being taken by one or more of the 


above named germs 

Symptoms and signs — These are extremely varied and local disturbances 
may be slight or entirely absent The presence of chronic prostatitis may 
therefore remain long unsuspected the only symptoms being those due to 
the absorption of toxins and giving little indication of their origin The 
depression of health may however be out of all proportion to the extent of 
the prostatic lesion These patients often complain of a sensation of weight 
m the perineum of aching in the penis of backache or a heaviness of the testicles 
Complaints of pain how ever are most variable and as the prostatic nerve 
supply is derived from the tenth to twelfth dorsal the fifth lumbar and the 
first to third sacral roots pain may be felt along the distribution of any of 
these nerves It may be complained of in the groin suprapubic region in the 
rectum hips thighs knees legs and even as high up as the lumbar region 
Pam on coitus is sometimes felt Some degree of frequency of micturition is 
nearby always pte-sent perhaps greater by day than by night but it may be 
so mild as to be almost unnoticed Occasionally there is slight dysuria and 
there may be a minimal amount of discharge from the urethra which on drying 
may cause gumming of the meatus 

Rectal examination reveals a somewhat tender or nodular prostate and 
as the vesicles are so often involved in the inflammatory process they may be 
found to be thickened also In some cases slight tenderness and thickening 
of the epididymes usually at the lower poles can be demonstrated 

Tie local congestion may set up disturbances in the bowel causing con 
situation or diarrhoea also the absorption of toxins may giv e rise to a variety 
of effects w hich may be felt in anv part of the body 

There mav be frequent nocturnal emissions premature ejaculations io«s 
of sexual desire impotence He and the patient often becomes neurasthenic 
'a a martyr to morbid fears such as a dread of cancer or of becoming per 
manently impotent Sometimes symptoms may not be unlike those of 
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obstruction to the outflow of unne and may suggest prostatic enlargement 
or the presence of a urethral stricture , , „ 

Course and complications— It will be seen from the above that the effects 
of chronic prostatitis are extremely varied The inflammation may be one- 
sided as a single nodule or it may be bilateral Sometimes a chronic lesion 
during the course of treatment may light up and cause an attack of acute 
prostatitis which however usually subsides rapidly on the suspension of all 
local manipulation Attacks of epididymitis are so common that the greatest 
gentleness must be exercised in every manipulation in such a case 

Urethroscopy if performed with proper care, does no harm in a chronic 
case and will often yield valuable information In addition to signs of various 
degrees of inflammation of the posterior urethra such as redness, oedema, 
slight loss of mobility — as tested by varying the pressure of the fluid passing 
through the instrument — or engorgement of the verumontanum, the internal 
meatus may be seen to be swollen with bullous oedema, to project slightly 
into the bladder and to present an appearance rather like some cases of intra- 
vesical enlargement of the prostate Also, if the urethra be dilated by means 
of the Kollmann dilator, the size of the canal is generally less than 35 Charriere, 
whereas the normal is usually over 40 Charriere 

As the disease may last for years calcareous deposits may occur and 
definite calculi be produced 

The most important result however, of the continued inflammation and 
infiltration is the onset of fibrosis leading to contraction of the vesical neck 
and ultimately to urinary obstruction This change, w hich used to be known 
as “ small fibrous prostate ’ or “ median bar obstruction,” must be considered 
as important as that of h\ pertrophied prostate 

In a case in which there has been much chronic suppuration, posterior 
urethroscopy maj show the mouths of widely dilated prostatic ducts the 
openings of poorly draining pus cavities, and perhaps occasional pockets 
containing stones In most cases however, beyond some congestion and 
evidence of infiltration little may be seen on this investigation 

Toxic absorption from the prostate may cause a variety of aches and pains 
which are sometimes the only symptoms The possibility of this source of 
infection should never be overlooked in an obscure case of pain in any part of 
the body, and metastatic infections of the joints causing arthritis, have been 
noted bj many , the knee, stemo clavicular and mandibular joints are amongst 
the most frequently affected Metastases in the eye also occur from time to 
time 


The neurasthenic symptoms caused by the prolonged nature of the illness 
have already b^n noted and often make these cases most difficult to handle 
Diagnosis— The diagnosis of chronic prostatitis is usually not difficult 
>g t urinary symptoms such as frequency, a little pam, on passing water 
or m the perineum should lead to a rectal examination which may disclose 
„ ^ er or modular prostate The infection may be confirmed by submitting 
nf nil imen * * e U 1 nrie a{ " ter prostatic massage for analysis, when the presence 
threads ' comn, as, and other prostatic debris will establish 
me nature ot the case 

RtisnepW| t0 Trf are however, extremely variable and the prostate may not be 
demand careful !nn, 3ny ^ d ,ocal symptoms of gemto urinary disturbance 
weight in the nenne.,^ S ° metimes the only complaint is that of a sense of 
IX t J' e , penneUm perhaps worse on defecation or of pains in 


Hindis sacral* reemn '"* on ueneeauun or of pains in the hips, 

prostate Slight frequenc. of f °T attentlon u P° n the 
1 O quencj Ot micturition is nearly always present but may 
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periods often months really resistant cases will be found to be comparatively 

few as pointed out by Garvin (1928) and many others , 

In some cases heating of the prostate by a suitable diathermic electrode, 
intioduced into the rectum for five or ten minutes before massage, will hasten 
recovery Also if urethroscopic examination reveals inflammatory lesions 
in the posterior urethra such as polypi or an unduly congested verumontanum, 
etc these conditions may be dealt with by a light endoscopic application of 
the diathermic cautery any enlarged prostatic ducts being opened up at the 
same time 

If massage is carried out carelessly perhaps too energetically or too otten, 
unpleasant symptoms may ensue , posterior urethritis may increase, epi- 
didymitis is always a possibility and even a prostatic abscess may develop 
The slightest suspicion of any such event must lead to an immediate temporary 
suspension of all local manipulations 

Treatment by special methods such as general pelvic diathermy, vaccine 
therapy and many others has produced only disappointing results and has 
been largely discontinued Passing a needle from the perineum into the 
prostatic substance under the guidance of a finger in the rectum, and the 
injection of a quantity of antiseptic, such as mercurochrome or other mild 
bactenocide has been tried in recent years The fluid is said to diffuse rapidly 
through the prostatic substance and to produce a rapid improvement The 
needle can also be introduced through the urethra via a urethroscope Very 
little experience however, has been obtained of this method in this country, 
and it would seem not to be free from danger, and pelvic cellulitis, gangrene 
and pygemia have already been noted in a few instances 


PERIPROSTATITIS 

This may be either acute or chronic and usually follows inflammation of 
the prostate w hich has spread from the interior of the organ, often following 
injudicious instrumentation during an acute attack, the untimely or too 
vigorous application of the diathermic cautery to the internal meatus or 
after surgical wounds near the bladder neck A few cases of infection of the 
pelvic planes have followed injections for the cure of haemorrhoids In the 
latter instance the infection spreads along the anterior wall of the rectum 
and crosses Denonvilliers fascia into the prostatic region Severe epididymitis 
and other septic prostatic sequel* have been noted in some of the latter cases 
Once sepsis has passed out of the prostate it tends to more in certain 
directions Direct extension backwards through Denonvilliers’ fascia into the 
rectum occurs rarely because the obstruction set up by this fibrous lajer is 
considerable If the pus moves downwards towards the triangular ligament, 
w hich opposes it below , it may be deflected by the recto urethralis muscle and 
the central tendon of the perineum into one or other ischiorectal fossa 
n , , the inflammation continues the pus will extend a condition of pelvic 
cellulitis develops or a large pelvic abscess collects The latter may extend 
rPnt-ff r m ° f nG or otber iliac fossa If the suppuration reaches the ischio- 
1 , i , ma y perforate either into the rectum or through the skin, 

nf r % ischarging sinuses which are apt to become chronic Involvement 
eC ° s P ace may lead to sinus formation in the anterior perineal 

hpeome rninliL+Ti 5 pu , s ^ racks upwards the whole rectovesical space may 
ment of the the abscess ma y °P en into the peritoneum Involve- 

m the space of Re ^ ? ay lead to ™P ture mto the urethra bladder ’ 
or the space of Retzms, and, if mto the last locality, sinuses may form m the 
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INFLAMMATION OF SEMINAL VESICLES, EPIDIDYMES, 

VASA DEFERENTIA AND TESTES 

SEMINAL VESICULITIS 

7r~'TIOLOGY — The convoluted nature of the interior of the seminal 
/H vesicles and their restricted outlet render them admirable sites for 
‘ iJ--/ the occurrence and for the retention of sepsis which may result in 
either acute or chronic phenomena Acute inflammation of the vesicles is 
not common and abscess formation is rare 

Infection is generally derived from pre existing sepsis in near by organs 
the posterior urethra being the most common source though infection may 
spread from the prostate vas deferens or epididymis if one of these organs 
should happen to be primarily affected also metastatic infections from distant 
foci undoubtedly occur 

As with the prostate all inflammations of this region used to be regarded 
as evidence of either active or passive gonorrhoea but such is not the case 
and a majority of vesicular infections some authorities say GO per cent are 
of non gonococcal origin All the usual pyogenic organisms may be responsible 
and may occur as metastases from teeth tonsils nasal sinuses bowel etc 
Infection of the vesicles by direct non surgical trauma is exceedingly rare 
because the organs are fairly mobile deeply placed and the only accidents 
liable to affect them are gunshot or deep penetrating wounds On the other 
hand during operations involving the area of the vesical base such as prosta 
tectoiny the ejaculatory ducts and vesicles are exposed to injury and may be 
infected and such occurrences may explain cases of delayed recovery after 
these operations Also any increase of local inflammation in the posterior 
urethra set up by excessive cycling horse riding fatigue chills the careless 
use of urethral instruments lavage of the posterior urethra with unsuitable 
or irritating lotions commonly contributes towards the bacterial invasion of 
the ejaculatory ducts 

In general although acute manifestations are infrequent chronic infections 
are common events 

Symptoms and signs — The symptoms of acute vesiculitis may be difficult 
to locate The onset often occurs suddenly without warning with the pro 
uuction of the usual effects of toxic absorption such as nausea vomiting 
pyrexia etc but without any exact indication of the cause The symptoms 
are frequently overshadowed by those due to the simultaneous disturbances 
m the prostate or posterior urethra from which all the symptoms may radiate 
without suggesting that the vesicles are involved There may be sharp pams 
m t e back of an aching or stabbing character or a bearing down pain in the 
perineum or along the spermatic cords in the testicles or occasionally in the 
a omen The passage of flatus by relieving rectal distension may cause 
the temporary relief of the symptoms and is a sign w Inch should call attention 
to this region The sy mptoms are much the same as those occurring in prosta 
titis though pain on coitus and ejaculation is relatively common The usual 
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niptoma of frequency of micturition dystinn etc are present as the result; 
of i clue congestion 

In chrome cases the symptoms just described become relatively milder 
nnl occur as. a general sensation of discomfort in the pelvis or the perineal 
rt^ion In such the vesicles are congested though not acutely distended 
which nixv had to an increase of the irritahihtv of tiie sexual apparatus with 
fn quint nocturnal emissions premature ejaculations etc and if these are 
examined pus (pvoapcnntn) amt occasionally blood (liTinospermia) m varying 
n»K unts nm he found I ruble hemospermia may occur occasionally in these 
u ivestwl htates 

Rectal examination rc\ cals that one xesicle is large tender amt turgid or 
tint both vesicles are so affected and ns tlie inflammation spreads beyond 
the hunts of the organs a considerable inflammatory mass max be felt or 
in tin other hand the vesicles may feel like flabbv fluid containing bags 
The inflammation often spreads to the spermatic cords and may mvolx e the 
iduhmes It will lie seen therefore that tho ay mptoms are varied embracing 
tho e of posterior urethritis which arc clueflv urinary tho e due to the vesicles 
tl touches which are iimmlv sexual and there due to the general disturbances 
of t) e inflammation 

Unilateral vesiculitis is rare hut the effects may be greater on one side 
thm on the other producing different degrees of distension and swelling 
\1 o wmie vesicles are relatnelj hard whilst others feci like soft fluid con 
taming sacs of inning contours according to the effect of tho inflammation 


uj < n them 

In chronic cases the* symptoms mav he extremely vague and theso organs 
are often o\ crlookcd in consequence A vesicle may remain in a congested 
state perhaps f ir years before it is discovered to be the cause of tho patient s 
ill health These extremely varied s\ inptoms were ably described by Caulk 
m the following terms \arious chronic discharges many chronic bladder 
di tribes tlie numerous referred pains m tlie hack sacral region hips legs 
p« mu utn prom testicle and perns recurrent epididymitis rheumatoid 
arthritis arthritis deformans hxjiertroplnc arthritis numerous renal cardiac 
com) heat ions digestive up cts and an array of nervous and mental mxm 
f< tatmns winch are almost innumerable 

I rom this it will be realized that chrome inflammation of the vesiculo? 
fcmmiks can product nn extremely xnguc and perplexing picture unless these 
or , \ns are constantlv kept in mind Rectal examination by revealing the 
indurated or swollen state of tho vesicles will usually establish the nature of 
♦Aw o-wi though it should be remembered that it may be impossible to separate 
anv particular symptom ns being derived from any particular pelvic organ 
Course and complications— i he vesicles are elongated sacs with highly 
irregular and tortuous lumens having large absorptive surfaces and draining 
through the ejaculatory ducts which ore narrow and rigid and may be further 
ol vtnictcd bv the effects of inflammation This often leads to much toxic 
absorption out of all proportion to the extent of the actual inflammation 
I art unatch most cases are infected with organisms of low virulence — 
the catarrhal tv pe of inflammation predominating— so that the effects of 
severe «ep is are comparatively uncommon the muco purulent contents of 
the vc iclcs leak slowly away through the ducts and occasionally are expressed 
« , m a>-age as Ion" worm like casts As the ejaculatory and prostatic ducts 
nil one ii into the posterior urethra, when the latter is infected simultaneous 
' nlv cmeut of the prostate and vesicles is almost the rule and if one or other 
or~an h infected mctastatically the germs are rapidly transferred to the others 
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On rare occasions blocking of the ejaculatory ducts by swelling and pressure 
may lead to abscess formation which is a dangerous condition and may be 
followed by peritonitis p«?l'ic thrombosis or septicaemia a few such cases 

are Usu?llyacute infections of the vesicles resolve fairly quickly and symptoms 
subside rapidly but they may become chronic with a tendency to the out 
break occasionally of puzzling symptoms which may be difficult to interpret 
if the original infection has escaped notice 

Owing to the extensive area of the vesicular mucosa metastases are likely 
and absorptive symptoms are more pronounced than m the case of the prostate 
so that chronic ill health may be a prominent feature of these cases Infections 
which have become chrome may last for years and are subject to periodic 
exacerbations the patient never feels really well and complains of effects 
which may or may not suggest that the vesicles are involved These organs 
should therefore always be included with the teeth tonsils etc m the list of 
possible sources of focal infection as being responsible for various forms of 
arthritis myositis intis chronic anaemias etc the symptoms of which may 
be more noticeable than those due to the vesicles themselves 

Pressure on the ejaculatory ducts may lead to their occlusion and to a 
condition of aspermia as noted by Kidd (1928) Occasionally the inflammation 
of the \esicles where they are m contact with the ureters just outside the 
bladder may set up ureteritis and cause the symptoms of obstruction such as 
attacks of renal colic and this is thought by some to account for the difficulty 
in passing ureteric catheters in certain cases 

Attacks of epididymitis are common a most frequent and annoying effect 
which may give rise to considerable scarring and disorganization of these 
organs and ultimately be the cause of sterility 

Deposits of debris may be infiltrated by calcium salts and become vesicular 
calculi which may attain the size of large shot or peas but are decidedly rare 
As in the case of the prostate the prolonged nature of the illness often causes 
neurasthenic symptoms which may become predominant 

Diagnosis — The vesiciil* seminales passing upwards and outwards from 
the upper border of the prostate are not easy to feel in their natural state and 
are often practically impalpable If however they become distended they 
may be felt per rectum as soft pulpy swellings the prominence of which may 
be increased by inflammation The best posture for this examination is the 
knee elbow position which allows the finger of the examiner good access to the 
organs especially if counter pressure is made on the abdomen abo\ e the pubes 
Tne state oS the vesicles is determined by noting their consistence degree of 
distension size tenderness the presence of inflammatory nodules and the 
degree of fixation to the surrounding tissues and any marked irregularity 
may a\e to be differentiated from that due to tuberculosis or neoplasm by 
a careful consideration of all the concomitant factors 

The vesicles may be massaged or stripped in a case of chronic infection 
wmen means that the finger in the rectum applies pressure to the upper 
extremity ol the organ and then sweeps downwards and inwards with a view 
to expressing the \ esicular contents into the urethra Urine passed immediately 
re ? l al n bacter,a or even a worm like cast of muco pus 
f W urn o " , '“ ch 18 P r aot.caHy diagnostic of the condition 

ether h' nc nfll haTe i ‘."'“‘f 11 the Teslcl,is w,th radl ° opaque substances 
In this Vanned eia ? lIatory ‘J ucts or b y vasostomy through scrotal incisions 
In tins manner vesiculograms have been obtained and the presence of ab 
normalities revealed Catheter, sat, on of the ejaculatory ducts ,s however 
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often difficult and injection of the vasa deferentia is not always free from 
undesirable consequences The frequent occurrence of acute epididymitis and 
injuries to the vasal mucosa by the cannulse causing obstructive stenosis and 
possible sterility hai e led to the abandonment of this line of investigation 
Treatment — The treatment of acute and chrome eases of v esicnhtis differs 
considerably In the acute cases resolution rapidly follows palliative measures 
in most cases If the acute symptoms have occurred during the investigation 
or during treatment or following other manipulations of the posterior urethral 
area all local interference of an instrumental or digital character must cease 
immediately The patient should be treated on general lines for an acute 
infection and locally gentle heat may be applied by hot sitz baths hot f omenta 
tions to the perineum and pelvis hot rectal douches or short wave diathermy 
As soon as the case has quieted down any marked inflammation of the urethra 
should be treated by irrigations of the canal with a non irritating antiseptic 
bv means of the Janet method and w hen all acute vesicular sy mptoms have 
subsided gentle massage at regular intervals should be instituted to expel the 
contents of the distended organs The prostate should also be dealt with at 
the same time Steady persistence with these methods will usually cause a 
satisfactory cure though there may be the same need for urethroscopy and 
the diathermic cautery as in the case of prostatitis 

In the rare event of the formation of a vesicular abscess it mav be reached 
by a deep dissection into the pelvis either suprapubically beside the bladder 
or by the perineal route by an extension of the technique used for gaining 
access to the prostate Wilhelm and others have claimed that a transpen 
toneal approach is the best permitting good access to the inflamed area through 
the rectovesical pouch and allowing large abscesses to be drained trans 
pentoneallj by the usual methods The general cavity of the peritoneum is 
excluded by packing and a deep narrow w ound is avoided These cases how 
ever are individual problems and each must be careful!} approached on its 


own merits 

Chronic inflammation of the vesicles can be dealt w ith by means of persistent 
massage and if the infection arises from a distant focus by metastasis this 
should also receive simultaneous attention Any accompanying posterior 
urethritis should be treated by the usual irrigations instillations dilatations 
etc Many cases so treated heal completely but a certain number relapse 
repeatedly and in these treatment is often unsatisfactory 

In a case of the latter type all the usual methods should be tried but the 
case may prove to be extremely obstinate and various special methods have 
been devised to ox eTtome Wre difficulty M, owe. tvvwe it w as. l\op*4 that U\ age 
of the vesicles— earned out by introducing an antiseptic either by ejaculatory 
duct catheterization or by picking up the vas m the scrotum and injecting 
its lumen by means of a cannula— w onld effect a cure Of these methods 
catheterization of the ducts is difficult and often impossible m spite of the 
invention of many ingenious devices to facilitate the marusm re The method 
of vas puncture is not so difficult but injury to the vas causing obliteration 
or stricture may result however in winterer manner the vesicular cavities 
are approached unpleasant sequel* such as epidulv mitis or vasal injuries may 
occur Again the opening of the vas has the disadvantage that re injection 
on more than a limited number of occasions is impossible and a single applies 
tinn of the drug will rarely effect a cure Further whilst catheterization of 
the ducts can be repeated theoretically as often as necessary the diffieultv often 
overcomes the advantage These methods should therefore only be applied 
when all other means have failed and then only with the greatest care 
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EPIDIDYMITIS 

^Etiology — This disease often occurs in middle life and may involve the 
^ hole or part of the organ and may be either acute or chronic Although 
metastatic infections of the epididymis occur the disease is usually secondary 
to a near by infection such as posterior urethritis prostatitis or vesiculitis 
M lulst gonococcal and tubercular infections account for a considerable number 
of cases other organisms are often responsible and B coll streptococci and 
staphylococci etc may be isolated on occasions and m cases of metastatic 
in\ asion the responsible microbe from the distant focus may be found 

Metastatic infection may involve any part of the organ whilst the usual 
site for infection derived from the posterior urethra is the low er pole or globus 


minor 

It is noteworthy that infection from the pelvic organs frequently follows 
some manipulation either prostatic massage or the passage of urethral instru 
ments In this respect individuals differ greatly and while some seem to be 
practically immune others appear to suffer from attacks of epididymitis on 
the slightest provocation lhe greatest gentleness should therefore always 
be observed during every manipulation though even extreme care may fail 
to prevent a breakdown In or are such occurrences always the result of active 
interference for many cases have been noted during attacks of prostatitis 
etc in which no interference has been practised 

Many experiments have been carried out to determine the route by which 
organisms pass from the prostate to the epididymis but a clear explanation 
has not yet been reached Me have already seen that in most infections of 
the prostate the vesicles are involved so that in the majority of cases germs 
are actually present in the interior of the genital passages A controversy has 
occurred as to w hether the microbes reach the epididymis by way of the lumen 
of the vas or spread thereto by way of the lymphatics of the spermatic cord 
experiments by Kenneth Walker and others suggested that the lymphatics 
were responsible On the other hand certain injection experiments by Rolnick 
(1028) and other workers have shown that it is impossible to inject fluids 
bachw ards along the v as beyond the globus minor of the epididymis Moreover 
urine lias sometimes been observed to regurgitate from the v as when it has been 
opened It would appear therefore that as the globus minor is most often 
attacked and 1 as germs may be carried as far as this site m the urine infection 
y way ol the lumen does occur The whole question is however as yet 


Chronic pyogenic epididymitis may follow acute invasion or may arise 
,,°“ e " " ,,h an insidious onset and the epididymitis may be the 
muni or, * ‘ ler ° ‘ S , a m,k * mfectlon of the prostate and vesicles All the 

Lo chrome T’ ma> , be re, P° nslbte for these infections which may become 
so chronic as to simulate tuberculosis 


SYMPTOMS AND SIGNS 

durmiTthe may be sudden acute and frequently occurs 
pnmarv feature Tim f cneral 2 en,to urinary infection of which it may be the 
and the patient nses there 19 usuall > considerable malaise 

HieKftcn tlm fcft ! ’ T 8 ? dden 'y a " arc ° f ncute ^comfort m one or other 
cases exhibit tenderness of Thermal be “ B , ! ' ght ar ? l ! lral dlschnr S 0 , So ™; 
swnptom for a day or two befnTo ‘ COrd ° r , c P‘ d,d ymis as a prodromal 
1 '0 Before any apparent lesion appears in the organ 
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Jtself and the first complaint may be of a pain in the groin which extends 
gradually along the cord into the scrotum The discomfort is noticed to be 
increased by physical effort such as walking stooping straining defecation 
etc and as in other genito urinary infections a pain m the back is often a 
prominent sv mptom 

The tenderne&s of the epididymis is sometimes extremely acute and the 
organ soon becomes definitely swollen usually at the lower pole or globus 
minor where it recenes the infection from the \as deferens If however 
the disease is metastatic in origin any part of the organ may be affected 
The inflammation soon spreads beyond the epididymis to the tunica 
\ agmalw and the tissues of the scrotum on the side in which the infected organ 
lies The swelling may increase to the size of an orange or larger the skin 
reddens becomes glazed and dusky red loses its rugose appearance and is 
exquisitely tender Sometimes areas of softening develop and abscesses occur 
\ small hvdroccle may be noticed early in the onset of the infection 

In a nuld case the onset may not be so pronounced the swelling of the 
epididymis being only discovered on routine examination 

Course and complications — Usually the inflammation of the epididymis 
subsides more or less gradually and all traces of the disturbance may dis 
appear leaving a healthy functioning organ In many instances however 
a residual nodule of scar tissue remains and the resulting contraction may 
obliterate the delicate tubules and cause sterility Occasionally these pyogenic 
infections become chronic About 25 per cent of cases of chronic epididymitis 
fail to reveal the tubercle bacillus which is the common cause 


As a rule the body of the testis is not severely implicated but in the late 
stages scarring and contraction together with some inflammatory disturbance 
may materially compromise the normal function of the organ Occasionally 
the testis may become involved in the inflammation of the epididymis which 
mav spread through the tunica albuginea or pass from one organ to the other 
by wav of the tubules connecting the two If the testis is heavily attacked 
its vascularity is impeded the whole organ becomes purulent with sinus forma 
tion and more or less complete destruction results If both organs are so 
implicated absolute sterility will ensue As a rule however inflammation 
commencing in the globus minor spreads slowly only by way of the peritubular 
tissues and the lymphatics to the body and globus major and the actual body 
of the testis escapes sev ere damage 

Cyst formation in the epididymis may follow blocking by scar tissue of 
the tiny tubules of which the organ is composed and many such cysts may 
owe their origin to an earlier attack of epididymitis 

Diagnosis — The diagnosis of epididymitis is usually obvious but m the 
prodromal stage before the organ is acutely involved there may be some doubt 
A feel of weight m the testicle or tenderness along the spermatic cord which 
may be°noticed for a considerable interval before the actual lesion develops 
should raise an immediate suspicion of what is likely to occur Sometimes 
the pam along the upper part of the spermatic cord may suggest appendicitis 
if the right side is involved but as a rule the site of tenderness is too low for 
the appendix and the abdomen rarely exhibits anv other signs 

The next point which has to be determined is whether the epididymis or 
tlie body of the testicle is primarily attacked and if the former which part of 
it exhibits the maximum signs _ „„„ 

In acute case if the infection is severe the suddenness of onset in a young 
subject may suggest the occurrence of torsion of the testis and the differ 
entiation betw een that and inflammation mav be difficult Torsion is how ev er 
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a strangulation, and whilst elevation of the scrotum in a sling will relieve 
inflammatory congestion it has little or no effect on a twisted testis, and may 
be a sign of some value in distinguishing between the two conditions. 

If the inflammation becomes chronic and the epididymis is indurated, it 
may occasionally be difficult to discriminate between pyogenic and tubercular 
involvement especially if both epididymis and testis are matted together into 
an inflammatory mass obscuring the origin of the infection, and it may be 
impossible to be nure of where the infection commenced without exposing the 
organ by scrotal incision 

As a rule the irregularities caused by pyogenic infections arc less prominent 
than those developed m tuberculosis, and the primary prostatic and vesicular 
lesions also tend to lie less marked So that prolongation of the cave for two 
or more months’ duration with pronounced lesions in the prostate and vesicles, 
bilateral infection and sinus formation arc all suggestive that the case is of 
tubercular origin The discovery of tubercular lesions elsewhere will go far 
to establish a true diagnosis, and the patient's reaction to tuberculin should 
always be ascertained Every case must, however, he judged on its individual 
merits, and sometimes only prolonged nnd careful observation will make the 
position clear 

Treatment — In acute cases the patient should he put to bed nnd the usual 
general routine measures employed Locally the scrotum should he elevated 
on a soft pad placed beneath it, or on a slmg made of elastic adhesive strapping 
placed across the upper parts of the thighs The inflamed area may he painted 
with belladonna pigment, or hot fomentations may he employed, heat appearing 
to act more efficiently than cold, though the latter may giv e relief in some cases. 
Diathermy by means of an electrode, made hollow to fit the scrotum, sometimes 
gives great relief nnd should be tried if the necessary apparatus is available. 
It may be necessary to give injections of morphia during the most acute stage 
to relieve the patient’s distress A shnrp watch must always be kept for the 
formation of pus, any collection of which should be opened with ns little delay 
as possible 


In the early stages, before the epididymis is much swollen, suitable serum 
or luemotherapy, protein shock, etc , or the latest sulphur preparations have 
proved extremely useful in checking the seventy of an attack. Penicillin 
should be used when the bacteriology is such ns to be influenced bv it. Abo 
calcium salts, such as 10 c c. of a 5 per cent solution of calcium chloride given 
intravenously, have been used by some who claim that the duration of the 
illness has been materially shortened thereby 

£ 01 ?i. e tbe most ®cutely painful cases small incisions mnv be made 
roug the skin at a few places, nnd the underlying epididymis may* be 
. °1 rell ? v t th f, \ ens,on T,m oftcn e ncs immediate relief, but is 
S l l0U d be reserved for the most acute cases which prove 
resistant to the usual measures 

ilnn™ r t „?r„ r . eC °T m , a *" ,la > 8 nnd th » organ returns to normal after 
m T fnitnKip rter mterv f ’ tbe serotuin being supported during convalescence 
inflamed ami 6nSOry band age A few cases, however, become chronically 
mam more or less Permanently indurated 
to prevent Panc™!!i SI,1C i 0I i °{ tors,on of the cord, the scrotum should be opened 
P Tn g e a L nd destruction of the testis 

complication after 8 nv * .°? set of e P'didy mitis, w hich is often a troublesome 
ofTlmvascleferpns has bee " dealt " lth b >’ lateral division 

of the me, deuce of tins a "' 1 ll “ S ^ *° ^ 
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INFLAMMATIONS OF THE VAS DEFERENS 

^Etiology — Primary inflammation of the vasa deferentia is an uncommon 
disease though cases have been reported occasionally m winch the lesion 
in tile vas appears to be the only one and w hich is usually the result of infection 
bv a streptococcus or a staphylococcus For a case to be a true primary 
vasitis there must be no inflammation in the epididymis at one end or w the 
vesicles or prostate at the other and with regard to the latter situation owing 
to the extremely trivial nature of many vesicular and prostatic infections it 
is a matter of the greatest difficulty to be certain that they are free from all 
infection 

Secondary mv olvements from the vesicles prostate or epididymes are 
found to be not uncommon lesions if carefully sought for Occasionally bacteria 
may pause become lodged in transit and set up inflammatory lesions of the 
\as and such cases are noticed from time to time during attacks of vesiculitis 
and epididy mitis Trauma to the spermatic cord may cause the v as to become 
infected and cases of infected vas have been described after vas bgature 
puncture or division 

Symptoms, signs and course — A local tender swelling with some pain and 
aching and a nodule of inflammatory thickening appears in the course of the 
vas There is usually little disturbance beyond the local manifestations and 
the lesion tends to subside rapidly and to disappear though in a few instances 
the whole cord mav become involved in a more or less acute inflammation 
and sometimes if this is opened the vas may be found to be filled with pus 
As a rule suppuration occurs rarely and with the subsidence of symptoms the 
cortl returns to normal but occasionally a small residual nodule of thickening 
remains may cause stenosis and may be the explanation of more cases of 
obstructive sterility than is generally supposed 

Diagnosis and treatment — The diagnosis is easy Pam tenderness swelling 
along the cord and the occasional finding of nodules especially if there is an 
alreadv known infection of the vesicles at once establish the nature of the 
lesion 

The usual methods of support and local applications will nearly always 
produce a rapid relief but if the case should go on to more sev ere mamfesta 
tions incision and drainage may be required 


ORCHITIS 

ffitiology — Orchitis is nearly always secondary to some existing infection 
and occurs at all ages Most frequently it is a metastatic lesion and some 
times affects both organs simultaneously It is less common than epididymitis 
and is usually derived from the blood stream during the course of acute 
fevers or less often by an extension from a near by epididymitis 

Orchitis has been described as occurring during many of the acute exan 
themata such as mumps tvphoid typhus scarlet fever smallpox measles 
influenza etc (Alorson 194.2) and occasional eases have been noted during 
epidemics of the common cold as well as resulting from metastases from the 
usual foci of infection Of all these mumps is the most common and the best 
known cause 18 per cent of cases of mumps dev clop orchitis and it is noticed 
such that the right testicle is rather more frequently attacked than the left 
i few cases of primary testicular mumps are on record occurring at the specified 
incubation period no parotid lesion being discov ered 
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In some cases of epididymitis the inflammation spreads back to the testis 
either by the region through w hieh the spermatic tubules pass from one organ 
to the other or by way of the lymphatic network which surrounds the organ 
Trauma is another cause of orchitis but owing to the high mobility of 
the testis it usually escapes severe injury though crushes bruises and pene 
trating w ounds occur occasionally and may become septic 

Symptoms and signs — These are pain and tenderness in the scrotum 
which may be of an excruciating character may radiate along the spermatic 
cord into the groin and be felt m the back or lower abdomen occasionally 
the abdominal function may be sufficiently disturbed as to suggest the onset 
of acute abdominal sepsis The testis becomes sw ollen and exquisitely tender 
owing to the high pressure set up by the products of inflammation within the 
unyielding sheath of the tunica albuginea Sometimes the inflammation 
may spread through the tunica albuginea and involve the scrotal tissues 
which become red and slightly cedematous a small hydrocele of I to 2 oz m 
amount often collecting m the early stages 

If the scrotum is opened it will be found on direct inspection that the testis 
is a somewhat deeper blue than usual due to the blood engorgement seen 
through the white glistening albuginea which may be studded with punctiform 
haemorrhages as described by Bierberbach and Vibber (1933) 

Course and complications — The congestion set up by the septic exudates 
etc inside the fibrous sheath of the testis greatly raises the pressure within 
the organ and unless this tension can be reliev ed at a reasonably early period 
subsequent destruction and atrophy of the delicate testicular substance is 
more than likely to ensue Again fibrosis and contraction after inflammation 
w hich although not so immediately destructive as the initial acute lesions may 
ultimately obliterate the sperm bearing elements 

Single or multiple abscess formation within the testis is rare and only a few 
“i“ J*" r , ecorded ( Mathe ‘935) It may follow a general dl'integrotion 
L puru e r n r e P ,dld ym ,t]s but occurs most frequently in the 
to the shin nf ft fever f an acutely inflamed and purulent testicle adheres 
Death hL ™ T f m 6 latter may s,0 "f :h and the test ' s may be extruded 
thedSase^om wl wh f l eVe a OCCU 'i red the result of orchms itself though 
AheTe i “ f ^ A"'? 1 1! ay . be fatal The oh]ef danger is atrophy 

been thSuhthv sni, °," ,ng l ° the , h,gh mc.dence of orchitis in mumps has 
common than Ztlte ! C0 °“ nt , for cases of ^nlity and to be more 
testes seen m later bfp ™ su PP°® e< ^ Perhaps some cases of small atrophic 
Diagnoss-TA a? each long forgotten orchitis 

d.scove^of an acu t elv »a„7 ed A ' 0C ?' pal P at,on ° f & scrotum and the 
unaffected Cases of acute St * the e P ldld y mis remaining relatively 
orchitis and it mly be imDoslihlet 1 ^ ^ rsion ma .V be ea sily mistaken for 
of torsion honeve? usuaTlv ncA *” d ' fferent 'ate between them The onset 
slight physical effort in an nil ^ warning and perhaps after some 

inflammation elev at ion of the heaIth ^ y° un g subject In cases of 

remain unaffected also tn^or^* 101 ® glve rehef whllsfc torsion cases 
As a rule however the f U8 2 a ? y CaUses some toxic symptoms 

case unless the condition is of , th ® testls reveaI s the nature of the 

ness that tapping w,n not a i^w « d bya h y dr ocele with a wall of such thick 
If after careful acca ™ te testicular palpation 

condition of the scrotum anv tbe ^ ac ^ s and a c l° se scrutiny of the 

best to incise the scrotum JtW .i! remains , as to the exact condition it is 
being overlooked with the „!£ 1 e be no dan S er of a case of torsion 

Sk of subsequent atrophy Cases of partial 
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torsion with correspondingly mild symptoms may be extremely difficult to 
elucidate 

A word must be added concerning the so called “traumatic” orchitis 
After a severe blow on the testes there may be an appearance of an acute 
infection with swelling and tenderness although no inflammation is present 
In the early stages there may be profound shock, w hich is occasionally fatal 
The apparent septic effects are due to haemorrhages, single or multiple , these, 
by rapidly raising the pressure withm the sheath of the testis, cause the 
extremely se\ ere nature of the symptoms but give rise to no e\ idence of toxic 
absorption The pulse may be raised by the shock but the phenomena will 
remain strictly localized unless the condition is neglected and sepsis should 
arise subsequently 

Treatment — lx a definite case of early orchitis is diagnosed it should be 
treated at first by the use of anodynes, the local application of heat, elevation 
of the scrotum, etc , exactly on the same lines as when dealing with a case 
of acute epididymitis In most cases resolution occurs rapidly m a day or 
two, hut sometimes symptoms persist In those instances which fait to 
improve within a reasonable time the scrotum should be opened by a small 
incision and tiny slits should be made into the tunica albuginea to relieve 
the tension within the testis The incisions m the covering of the testis should 
be limited and closed by single catgut sutures, to avoid any' risk of hernia of 
the testicular substance, which is, however, less likely in inflammatory cases 
owing to the matting of the tissues by the inflammation In all cases of 
infection of the testis careful watch should be kept for the formation of pus, 
which should be evacuated promptly 

H L Attwater 
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CHAPTER LXIV 


INFLAMMATION OF THE TUNICA VAGINALIS 
HEMATOCELE 


HYDROCELE ; 


INFLAMMATION OF THE TUNICA VAGINALIS 

tj-^tIOLOGY— T he tunica v aginalis like the other serous membranes 
has a v isceral and a parietal layer and is lined by a flattened epithelium 
^ ■“■^'having a subserous layer of connective tissue m which are lymphatics 
blood \essels and nerves It possesses the lowest rate of absorption of all 
the serous membranes a property which contributes towards the collection 
of fluid within its cavity under various conditions Whilst the visceral layer 
forms a close investment for the testicle the epididymis and the commence 
ment of the v as deferens the parietal layer which is closely applied to it exter 
nail} forms the serous sac the whole lying within the loose areolar tissue of 
the scrotum 

The tunica vaginalis is prone to be attacked by all such septic processes as 
epidid} mitis \ asitis and orchitis by septic conditions of the scrotal integuments 
or b} penetrating wounds Also it is one of the serous membranes of the bod} 
and is liable to be involved in any of the diseases which attack those particular 
membranes (serositis) 

Symptoms, signs and course— The inflammatory symptoms are pain and 
swelling and are usually impossible to separate from those caused by the 
inflammation of the organs in the immediate vicinity Also as the tunica 
vaginalis is derived from the general peritoneum and is similarly innervated 
in addition to the local swelling pam and tenderness symptoms may be referred 
to the abdomen and sometimes suggest the presence of an abdominal lesion 
Owing to the inflammatory exudation and the retardation of absorption 
fluid often collects within the cavity of the sac and forms a hydrocele These 
hydroceles being initially of septic origin may remain serous become purulent 
and form abscesses or pass into a chronic stage w lien infiltration and thickening 
of their walls may occur as time passes In extremely chronic cases the walls 
have been found to contain plaques of hyaline induration and calcification 
Adhesions may also occur between the parietal and visceral layers causing 
loculation and much irregularity of the cavity Masses of debris formed of 
degenerate pus or epithelial cells fibrin or bits of necrotic tissue may be formed 
and cause nodules in any part of the tunica vaginalis often embedded in the 
\ isceral layer o\ er the epididymis or lying loose within the cavity Scarring 
and matting of inflammatory fibrosis ov er the surface of the epididymis and 
testis may set up pressure effects and lead to the obstruction of the seminal 
tubules and even to atrophy of the testis 

Diagnosis and treatment — Pam swelling and the discovery of fluid sur 
roum mg the testicle and epididymis are sufficient evidence of an inflammation 
o le umca \ aginalis but as it shares m the inflammation of any of the 
neighbouring viscera epididymis testis etc it is impossible to distinguish 
its inflamed condition from that of its neighbours 

treatment in the acute cases should be directed towards the underlying 
causes In chronic cases with thickemng of the sac the deposition of fibrous 
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masses etc , treatment may need to be surgical, as pointed out by Lopez 
(1929) and many other authorities The fibrous formation should be dissected 
away as far as possible, the contents of the cavity should be evacuated and 
the thickened wall of the sac should be removed on the same lines as when 
dealing with the hypertrophied sac of an ordinary hydrocele 

Hydrocele ol infective origin — It has been noted already that any znflamma 
tion which affects the serous layer of the tunica vaginalis may dimmish the 
normal rate of the absorption of the fluid and lead to its accumulation The 
amount, though usually small, can be demonstrated in many cases, if carefully 
sought for and may be anticipated in any case of epididymitis, orchitis etc 
Torsion of the testis and more rarely strangulation of the embry ological rem- 
nants — the so-called hydatids of Morgagni — may also be attended by the pre 
sence of small hydroceles 

If the infection, which is the cause of the hydrocele, comes from a distant 
focus by metastasis, as may occur in the course of acute fevers or local septic 
foci the causative organism can occasionally be demonstrated in the fluid 
of the hydrocele 

Epidemics of hydrocele have been reported from the tropics from time to 
time and the condition may also follow infected wounds of the scrotum 

Si UPTOMS, signs and COURSE — The patient usually' complains of the sudden 
onset of tenderness and pain in the scrotum, perhaps sharp in character, or he 
may describe a sensation of “ something giving way ” at the commencement 
of the attack On examination of the side of the scrotum involved, it will 
be found to be enlarged, and careful palpation may’ reveal the presence of a 
small collection of fluid Often such a hydrocele is painless and usually contains 
less than 100 c c of fluid, though larger amounts have been noted occasionally 
and may rarely be sufficient to push upwards along the spermatic cord Though 
both organs may be affected simultaneously the condition is most often uni- 
lateral and is frequently observed on the left side Slight cedema of the scrotal 
integuments, and also of the peni3, may be noted, the tissues being thickened 
and somew hat boggy in character 

Pathologically the infection first causes inflammation of the serous surfaces, 
which become red the subscrous coats become mvoKed, and the two layers 
of the sac may become adherent to each other and to the tissues and skin of 
the scrotum If the hydrocele becomes converted into an abscess cavity, the 
pus may burst through the adherent areas and either lead to spontaneous cure 
or to the formation of sinuses 

The fluid produced in acute hydroceles mav be cither serous fibrinous 
or purulent Analysis of such a serous collection m the early stages repeals 
a clear amber fluid ha\ing a specific gravity of 1020 to 1025, and containing 
4 to 6 per cent of albumen, some fibrinogen, a little cholestenn and perhaps 
a small amount of glucose The fluid differs little from the usual contents of 
a chrome hydrocele Inflammation, however, rapidly leads to its turbidity 
owing to the presence of bacteria, pus, epithelial cells, etc Red cells may be 
present occasionally and may be sufficient to cause Msible blood staining of 

These small hydroceles usually disappear as the causative lesion subsides 
and leave no trace of their presence, but m some 10 to 20 per cent of ca«es 
thev become chronic and may cause thickening of the sac of the hydrocele as 
time passes making accurate investigation of the testis and epididymis by 

loation difficult They are liable to occasional acute or subacute attacks of 
Inflammation which may lead to loculation sinus formation, etc 
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is too forceful or too prolonged from instrumentation per iirethram from 
iniunes sustained during surgical operations Infection of the bladder may 
also result from a variety of operations on the pelvic organs tor example 
in repair of the pelvic floor hysterectomy and excision of the rectum 

Changes d, the bladder wall as from generalized sclerosis growths 
and diverticula all tend to encourage cystitis either by lowering tissue resist 
ance by giving rise to residual urine or by causing a breach in the y esical 
mucosa Alterations m the bladder wall also play a part in cases with lesions 
of the nervous system which have led to paralysis of the vesical musculature 
Foreign bodies — Vesical calculus and objects which have been introduced 
per urethram or by some other route encourage infection by ways other than 
the production of trauma 

Determining causes — The bacteria — The causal organisms are numerous 
but the coliform bacdlus is the most important It is the commonest it 
persists for the longest time and is the most difficult to get rid of In their 
order of frequency the other more important ones may be arranged as follows 
staphylococcus proteus bacillus streptococcus and the gonococcus 

Rarer organisms are typhosus bacillus diplococcus of Frankel diplococcus 
of Fnedlander p\ocyaneus other undetermined bacilli and the micrococcus 


ure'e 

These different organisms can exist alone or several be present together 
On the other hand they can vary according to the stage that the cystitis has 
reached the original organisms giving place to others in due course If how 
ever repeated observations are made on a series of cases a variety of findings 
may be revealed as follows — 

The colon bacillus persists throughout with a considerable variation in 
the flora caused by other bacteria the colon bacillus is entirely replaced 
by other bacteria again the colon bacillus after being entirely excluded 
by other bacteria returns at a later period In contrast with the behaviour 
of the colon bacillus is that of the streptococcus this organism after appearing 
in the bladder urine tends to disappear spontaneously As for the staph\ Io 
'•occus it tends to come and go apparently m a struggle with other organisms 
Pyocy aneus on the other hand has the capacity to o\ erwhelm other organisms 
and to remain in sole occupation for a period Finally it may' be said that the 
state of the flora is more unstable in the early than in the later stages of an 
infection 


Cystitis is quite mdependent of the reaction of the urine because in infec 
tions with colon bacilli gonococci or organisms w hich do not decompose urea 
the reaction is acid and m infections due to urea splitting organisms the urine 
is sometimes acid and sometimes alkaline It is not possible to know what 
tyqies ot organisms are present merely from observations on the clinical features 
ot a case 


r 1G r B ^ UBING ^ PECTIVE foci— I n both sexes it may be said bnefh that 
nf th ® 8 emt al organs or the urethra are the commonest causes 

, V^ ten t[ie "Vitiating lesion is quite inconspicuous and must be 
x Jl l 5 h Care i , The cerTlx m the female (Fig 339) the prostate and 
constanth T the m ? le * ind the P osterior urethra m both sexes are 
with cystitis ldenee as localities which harbour foci which are associated 

a " d female i h ^ 6 8 ? ffere<1 fr0m CV M ll,S 

Tn the female „ ‘ nlect,on ' ery commonly indeed m the posterior urethra 
i "hom cystitis occurs much more frequently than m the 

male— these appear as granulomata in the form of hillocks^ po]j T i commonlj 
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distributed nt am point of circumference m the posterior urethra and generally 
m the vicimtv of tlic internal tmnarv meatus (tigs 34G to 358) 

In the malt the inflammatory changes in the posterior urethra are com 
motm seen to invoke the prostatic sinuses the verumontanum m addition 
to thanges nearer to the internal urinary meatus Chronic inflimmatorj con 
ditions involving tlio more anterior parts of tho urethra and even the vulva: or 
prcpntnl sac phv an equally important 
put m predi posing to cvstiti-. 

Whether the urethral infection is 
j rinnrtlv nn acute one or a chronic one 
whirli has become acute the mflamma 
tion qtiicMv involves the whole bladder 
if acute evstitis occurs Jn the chroruc 
firms however an\ extent of infection 
nm le present from the whole bladder 
1 1 i malt area on the front of the trigone 
Routes of Invasion— Tnr moon sthfivi 
undoubtediv carries infection to the bladder 
in the course of Mieh general infections as 
mfluoiv/n and tvphoid fever 

\ n Tin- iwifh vrics from the internal 
mtals or tiie urethra Mv own expen 
ntal work suggests this Infection of 
I » uterine cervix or vagina must lie con 
i iered foci of infiction which commonh 
involve the bladder 

The pelvic cellular tissue often becomes 
widelv infvctcd from some adjacent focus 
Hid evstitis enn ari e from tins source 
I xpenmcntallv the injection of micro 
i gam ms into the cxtrapentoncal tissue 
il > produces cystitis 

I oth cxpcrimentallv and clinically it 
hi- letn proved that infection can spread 
Jr in tic rectum to the bladder I have 
noticedt he rapid onset of evstitis following 
tlie injection of haemorrhoids with carbolic 
icid Cuturi (l')10) lias proved experi 
mcntallv that tuberculosis passes from 
tie rectum to tho bladder by way of the 
hmjihati s 

I roM the LRETim v— ' This is a common 
route hv which invasion occurs In order 
for infection of the bladder from the 
urethra to take place it is not sufficient that organisms merely are present in 
the urethra for they exist here normallv These can even be earned into the 
bladder on instruments passed per urethram without causing cystitis It as 
true however that organisms introduced into the bladder on an instrument 
can cau-e evstitis but the onset of inflammation in these circumstances is 
probablv due to the fact that they hare a greater virulence than those 
habituallv resident in the urethra or that trauma has occurred 

In the female the short urethra opening into an area which constantly 
harbours organisms undoubtedly has a bearing on the greater prevalence of 
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Cjstitib in this sex The latter condition occurs much more commonly w ithout 
catheter insertion in the female than in the male 

Cystitis following instrumentation does not necessarily mean that the 
organisms have been introduced in tins way A commoner cause is the stirring 
up of infection already existin 0 — often in a latent form— in the posterior 
urethra the prostate or at the internal urinary meatus 

From the ureter — \V hen the kidney becomes infected from the blood 
stream there seem to be special opportunities for the bladder also to become 
inflamed from the organisms carried there by the urine Hut there is a difference 
of opinion as to whether this commonh occurs It is a sound \iew that this 
method of causing cystitis is unusual and that it is unlikely to occur unless 
some state of the bladder exists which predisposes it to infection Ccrtainh 
experimentally it has been repeatedly shown that organisms of different kinds 
injected into the blood stream usually pass through the bladder without 
setting up inflammation The higher In drogen ion concentrations of the 
urine which tend to be bactericidal probably play a part m discouraging 
the onset of cystitis from organisms which may chance to he present but 
in contrast with this fact bacteria can proliferate in the urine without setting 
up cystitis 

The bladder commonh becomes infected from the ureter by an extension 
of the inflammatory process from the wall of the ureter directly to the 
bladder The most striking example of this process occurs m connection 
w ith tuberculosis 

As A RESULT or SOLUTION OF CONTINUITY Or THE BLIDDER W ILL — TlllS 
may occur in such conditions as vesico intestinal fistula tubo v esical fistula 
and appendiculo vesical fistula But here as in connection with the ureter 
if the bladder is not in the state of a soil prepared to receive the seed the 
organisms will pass harmlessly through 


PATHOLOGICAL ANATOMY 

Acute cystitis — Macroscopical appearances — The infection generally 
involves the whole extent of the vesical surface Sometimes one sees the 
inflammation limited to a small part of the bladder especially is this the case 
when the inflammation has spread from a focus adjacent to the bladder 

It is as a result of cystoscopy more particularly that macroscopic changes 
have been studied By this means it is possible to identify fairly clearly the 
aitierent lesions according to the intensity of the cystitis Some of these are 
constant and others are present only in certain cases making it possible to 

Sf,,;? t ]\V elatl0nshlp between the condition of the bladder and the clinical 
leatures of the case 

numSr S ^°" 18 a J'!? y l, pr T nt ani1 sho " s ln tho initial stages In the 
number and size of the blood vessels visible in the mucosa 

stave , C6 le ‘ 8 t0 a emmbxed redness of tho mucosa as the next 

is annarent !hto, r C ''“S<> ls “““mpanied by a thickening of the mucosa it Inch 
of the distension gh ^ e * C Xf toseo l >e a9 a Io99 ol " capacity to expand as a result 
sLuint the nreso r * he muCOTa ■‘H*™ i instead of bemg smooth 
fall SLs na?t m S of promlaeI >^ and "-cesses At hen the entire bladder 
cystitis and there ° m ® ammatl °n the condition produced is called interstitial 
* Xre ZJ ^ot5fe?eb^r q T t v thlckem, ’S ° fM coats ° f «■« bladder 

reddish rounded semi trenstacent°el 'T ab ' B “‘r 8 °r dema appCar ? ™ 
of the mucosa as the conddio” tend! , 'S nS n"!, , the sulfaC , < ; 

*«on tends to disappear the bulla* shrink into small 
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C( altered \ elides sometimes instead of vesicles there are pustules which are 
in fact subepithelial abscesses These pustules after rupturing show small 
ulcerating areas of different sizes and depth An abscess may form in the 
bladder wall in connection with cystitis at any depth and when such abscesses 
rupture into the bladder thev give rise to areas of ulceration which necessarily 
\ an in appearance Sometimes the ulcerated area is surrounded by cederaa 
Such a lesion may easily be mistaken for a neoplasm 

In certain cases of prolonged cystitis proliferating granulations which 
bleed easily may be observ ed In other cases small subepithehal hasmorrhao'es 
art to be seen as bright red patches On the surface of the mucous membrane 
fibrinous purulent or pseudomembranous exudates are sometimes seen 

Microscopic*!, appe*rances — In the early phase of acute eystitzs the 
pportumties for histological investigation have necessarily been limited 
I nformation on this subject has been obtained from pieces of tissue remoy ed 
Iron* the bladder wall during operations the necessity for which rarely occurs 
In the early stages there is dilatation of capillaries migration of leucocytes 
infiltration of cellular tissue with lymph and white cells but the epithelium 
remains intact 

In a further stage the epithelium desquamates as the infiltration of the 
underlying tissue increases This process may go on to abscess formation 
» i a single locality or may involve a wide area The purulent process may 
l eated in any of the lasers of the bladder wall 

l n some cases the mucous membrane may be covered w ith a false membrane 
I Ji consists largely of fibrin with entangled pus and epithelial cells In 
(I i more severe cases pieces of slough from the bladder wall are included in the 
membrane 

In more sev ere cases still the whole of the vesical mucosa — sometimes even 


the muscular coat — is encroached upon making the condition a gangrenous 
i \ stitis This results in a slough representing a mould of the v esical cavity 
and made up of the different lay ers of the bladder w all — mucous submucous and 
tu iscuhr which to some extent have become separated from each other 
n ( infiltrated with newly formed connective tissue cells with only occasional 
ItiKOCvtes the normal tissues appearing to be in a process of degeneration 
Once this slough is extruded the interior of the bladder is formed by the mus 
cuhr wall and it is possible for the patient to recover the exposed surface 
m due course becoming covered with scar tissue and epithelium with a con 
sequent loss of elasticity of the vesical wall 

Chronic cystitis — As a rule chronic cystitis ultimately involves all the 
coats of the bladder with a resulting increase in thickness which may amount 
to sev eral centimetres Tins generally results vn a loss of bladder capacity and 
■x lessening of the power to expel the urine The bladder tends thus to become 
Mirncw hat fixed The latter change is sometimes apparent when the bladder 

is opened above the pubis , , , 

The mucosa— O ften the full extent of this coat is inv oh ed although the 
inflammation may be localized to the bladder base The coloui becomes 
reddish but of a less intensity than that of acute cy 

At first there is partial desquamation of epithelium, but with time the whole 
denth of this structure may disappear In the early stages the infiltration of 
the submucosa with round cells is replaced by fibrou tissue which tends to 
obliterate blood vessels 

In old standing cases of granular cystitis at certain places the surface 
instead of being smooth becomes cnnUed like morocco leather or there 
may be actual vegetations which are small or large <essde or filamentous 
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projections which may then be described as vegetant cys itis The prolifera 
tions are composed of cellular tissue infiltrated with round cells and capillary 
loops which ha\e their origin in new vascular formations m the submucosa 
Hemorrhages into the core of the granulation are common and explain the 
bleeding which occurs in this type of cystitis 

Abscesses occur and give rise to ulceration when they rupture but these 
mai be seated at any depth in the bladder wall and be responsible for sclerosis 
in due course As in acute cystitis necrosis with sloughing may supervene 
\\ hen such a slough is superficial it is called a false membrane 

Calcareous deposits may occur on ulcerated areas and give rise to the 
condition known as incrusted cystitis The deep surface of the crust consists 
of necrosed tissue w hicli becomes less as the phosphatic deposit becomes more 
abundant towards the free surface Deep to the plaque is a zone of cellular 
tissue with colonies of organisms and thrombosed vessels deeper still is the 
submucous or muscular coat w hich is infiltrated or sclerosed 

Inflammatory lesions of the epithelium can in due course give rise to 
cystic cystitis and to gland like structures which warrant the term glandular 
cystitis The cysts are generally about the size of millet seed but may be 
larger In due course they may be replaced by smooth patches of epithelium 
riie\ occur most commonly on the trigone but may appear on the mucous 
surface of any part of the urinary tract Microscopically the epithelium is 
found to be normal in places and in others to have suffered superficial desquama 
tion In the deeper part isolated areas of epithelium are seen some oi w hich 
are c> stic and contain clear or y ellow fluid 

Glandular cystitis is characterized by imaginations of epithelium into the 
mucous and submucous tissues It is met with m all parts of the bladder 
The crypts which are so formed may penetrate as deeply as the muscular 
coat Some of these structures appear to be entirely separated from the epithe 
lnl surface They contain a homogeneous substance mixed with desquamated 
epithelial cells The cells of the glands appear to have taken on the functions 
of mucous secreting glands which are tubular or racemose and some of them 
open by excretory canals on to the surface of the epithelium 

It seems that the method of formation of the two varieties of cystitis — 
glandular and cystic is the same the difference arising from the transforma 
tion of i esical epithelium into mucous cells 

Another change is that the epithelium becomes thickened and stratified 
lorming smooth bluish white plaques of leucoplakia These are always 


them 


iiwnnW ^ ,,S 0031 P rCscnts the well known changes of inflammation 

teedme ultimfttAK I> *« X,mi V r * lnd t,ie stage of tbe mfla mniatory process pro 
ami cast ip *1° rcsolu * ,on or pus formation and sclerosis In glandular 

c\sts whirl) clum P s of mu cous secreting glands appear and give rise to 

! P ro -I c T ctl °ns on the mucous surface b 

tronhv In thp C ^« T V 1 1 ie earber stages of inflammation there is hyper 
invasion of this coat C i ir °p, ,C Case . s tl,IS IS succeeded by fibrosis The c\ cntual 
sequent imnairmen^ fibr ° us t,ss ue results in muscular atrophy and con 

somol.mM^netrtcafdccpljasthi^V r ° SUlt ‘ ng fr ° m 8 kndular 

K.oAtnMVaUackc,l L “t U rc,JlWm m 1 " }°;'B c0 " ll "“ d pstitia this colt 

results in fibro fatty adhesions between the bladder 
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tuul adjacent structures and may result in a considerable extra thickness beme 
added to the bladder wall 

\\ hen the fibrous rather tlnn the fatty tissue predominates the bladder 
wsll becomes higoK fixed and incapable of distension Alternatively there 
niav be pericvstitix with localized or diffuse abscess formation 

All the \e sels and nerv cs m the area are involved in the fibrosis as shown 
b\ the m\ asion of at least their outer coats by fibrous tissue 


SYMPTOMS AND SIGNS 

Although these are often more intense in acute than in chronic cystitis 
vet there are certain cases of chronic cystitis which cede nothing in this respect 
to the more acute ones In these circumstances there is no important object 
in trving to deal with the two classes of cases separately There are four 
principal svmptoms pain frequency 
pvuna and huniatuna 

Pain is acute in proportion to the 
seventy of the cystitis In the mildest 
cases it may be almost absent It begins 
just before micturition starts and the 
urge to micturate expresses itself ns a 
I sinful sensation This exists through 
< ut micturition and is aggravated as 
♦ 1 c act finishes sometimes producing 
a tenesmus which is rectal as well as 
vtsical The patient may assume ab 
normal positions while the pain is at 
its height The pain often persists 
after micturition is finished and creates 
the impression that the bladder is 
wt empty and provokes further con 
traction of the abdominal muscles 
Jletw cen the acts of micturition there 
is sometimes a generalized discomfort 
in the pubic and suprapubic regions in 
the anus the perineum and along the 
penis 

Frequency Of micturition IS more pronounced m tj e day than during the 
night and is present in proportion to the intensity of the cy stitis The urge 
to'rmcturxte mav occur every few minutes or at intervals of an hour or more 
this limy result in urethral prolapse (Fig 340) In the worst cases the desire 
to micturate mav be incessant giving the patient literally no rest The desire 
to pass water may be so marked as to amount to incontinence Recumbency 
does not neccssanlv ease the frequency m fact it may make it worse 

There is no doubt that the frequency of micturition is often exaggerated 
ly polyuria which the cystitis produces by its action on the kidney The 
relationship is apparent from the fact that the polynna lessens as the cystitis 
subsides Other influences may cause the frequency to vary from day to day 

Pyuria — Fvcept m certain cases of anterior tngomtis pyuria is never 
al sent It vanes with the intensity of the cystitis It may be very slight 
producing only a suspicion of cloudiness of the urine or it may be so marked 
as to render the urine completely turbid w hich soon forms a deposit on standing 
When the urme is passed into three glasses the turbidity is at its maximum 
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in the third one Except when cystitis is accompanied by abscess formation, 
the quantity of pus is not so copious as often comes from the kidney m 
pyelonephritis . 

Hismaturia is not constant though frequently to be noted usually there 
are present only a few pieces of blood-stamed debris in the urine or a few drops 
of blood are expressed at the end of micturition On the other hand, the whole 
specimen of urine may be deeply stained with blood Bleeding may be suffi- 
ciently prominent to justify the term “ haemorrhagic cystitis,’ which is seen 
sometimes in bad cases of cystitis with gonorrhoea and in acute cases due to 
the colon bacillus In bad cases the most gentle intervention with a catheter 
or \ esical irrigation may produce this symptom 

Debris of different kinds may appear in the urine fibrin, false membrane, 
small sloughs phosphatic sand or gravel Incrusted cystitis may cause the 
presence of phosphatic debris in the urine to be a prominent feature As a 
result of decomposition of sloughs the urme may develop an extremely ofiensn c 
odour , this is encountered m particular m the presence of new grow ths 

Retention of urine as a direct result of the cystitis may manifest itself cither 
as complete or as incomplete retention 

Incomplete retention is demonstrable in finding varying quantities of 
residual unne on catheterization, even though there is no appreciable obstacle 
to micturition and may be due to a reflex interference with vesical contraction 
towards the end of the act of micturition , in fact, at the moment when the 
pain accompanying micturition reaches its maximum The lack of resiliency 
of the bladder w all due to cystitis, may also be a cause of retention 

Complete retention can be produced in the same reflex way, but is gener 
ally due to an associated obstruction either at the bladder neck or in the urethra 
Whether the retention is complete or incomplete failure to empty the bladder 
of infected unne undoubtedly encourages a further degree of infection which 
may manifest itself in the onset of further infective complications 

The general condition of the patient may become very bad as a result of 
cystitis especially from want of sleep from the pain and frequency of mictun 
tion It is important to remember that the onset of fe\ er with cystitis means 
that some infective complication has supervened, perhaps of the kidneys, 
the prostate or the pem esical tissues, or it may be a general sy stemic infection 
Palpation and instrumentation — Vaginal rectal or suprapubic pressure on 
the bladder will produce tenderness and a sharp pain can often be elicited at 
the neck of the bladder if it is pressed against the pubis 

On passing an instrument per urethram pa m is usual the moment the 
posterior urethra is entered this is because this locality is commonly the seat 
ot intlamination as well as the bladder This sensitivity is equally noticeable 
as e ins rument passes over the bladder neck and perhaps less so when it 
,n COntact " lth other parts of the vesical mucosa An inflamed bladder 
® ' ,lL S ,^ tlVe to attempts at distension by the injection of fluid and there 
retain rmt , '° n V? ca P acit y as a result In the worst cases the bladder will 
that the KUaa 6 , C11 * 31C centimetres , it is often to be noted, however 

to accumulate ^ ^°'d less of injected fluid than of unne which’is allowed 

can.acitv^s^Mti'v 1 ! , exat ? matl0n » quite impossible where the bladder 
examination 8 ^ reduced as a result of the inflammation This method of 
is impossible aml^l'n m „ duc c *? urse m all cases of cystitis The examination 
earned out onh afSr y u ” desirable m had acute cases and should be 
sacral anaisthesia acutc s > ra Ptoms ha\e subsided General, spinal or 

sacral anaesthesia may be necessary, but often a local anaesthetic will suffice 
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Irrigation must be earned out with the greatest gentleness running m the flui 1 
as slowly as possible and taking care not to distend the bladder and not to 
allow it to emptj completely during the washing out process There is a great 
varietj of changes to be noted bj cj stoscopj in cj stitis 




These appearances differ according to tl e stage that the inflammation 1 as 
read ed especiallj in regard to w 1 ctl er it 1 as attained its maximum or w hetl or 
it is subsiding The changes may imohe the whole or onl\ a part of tie 
bladder Tie partial lesioi s nnj lie not onh in the i icimti of the neck (hig-» 
ml 343 and J43) but in an) other part of the bladder The 1 now Je tec of 
tli fact is of first importance in molding confusion between a j atch if 
(edematous ostitis and a new growth 
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It is common to find the inflammation localized to the front of the trigone 
and internal unnarj meatus in cases of mild chronic cystitis with little or 
no pus in the urine At the internal urinary meatus hillocks or polypi are 
often to be seen disposed around the circumference (Figs 34&-340) and are not 
unusually accompanied by similar changes in the posterior urethra especially 
in the female It is necessary to have the patient in the lithotomy position 
to examine this locality to the best advantage 

Congestion is the commonplace lesion of cystitis In an early stage it is 
charactenzed by an increase in the number and size and the blurred outlines 
(Fig 132) of the blood vessels which are visible on the mucosa A further 
stage is that the mucous surface becomes uniformly red When the infiam 
mation is v ery acute there is thickening and loss of extensibility of the bladder 
’wall and the \esical mucosa lies in folds 

Sometimes there are localized inflammatory spellings on a reddened 
background or in a bladder only slightly inflamed During the period of 




Fig 315 


Cystoscopic view showing mflam 
mntory bulla; and fibrinous debris 
on the bladder wall 


subsidence the redness often disappears in patches so that red and pale areas 
are to be seen side by side (Fig 132 Nos 8 and 10) 

Patches of petechia; are often noted (Fig 372) occasionally thrombi are seen 
(Fig 344) other lesions may or may not be present with any of the above 
( Edema generally as a localized area of semi translucent pink bulla: (Fig 
345) As this condition subsides the cedematous area becomes smaller the 
bulls shrink in size the colour fades and one sees a few small scattered 
pinkish nodules 

Bullous oedema exists not only in conjunction with cystitis but also in 
relation to neoplasms infiltrating the bladder wall in which case it is due to 
circu a ory changes caused by the growth It is also seen at a ureteric orifice 
w en a stone is impacted there also when an extra\esical growth or inflam 
matory mass becomes adherent to the bladder wall 

,„°,V let | mes congested areas bleed very easily and the loss of blood may 
cystitis * 6 SCen comln S fr° m a number of adjacent points — hcemorrhagic 

When simple cystitis gives rise to an abscess in the wall of the bladder 
a large number of small yellomsh -pustules confined to a reddened area may 
, 6een * , a " a Ppearance may raise the question of tuberculosis The 
abscess may take the form of a large reddened projection surrounded by oedema 
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or if the abscess has discharged there may be a centrally placed area of ulcera 
tion The latter appearance may create a difficulty in excluding carcinoma 
Sometimes only v hen the bladder has returned to normal is the diagnosis 
certain although the rapid course of events if abscess is present should enable 
one to exclude carcinoma 

Ulcerations may occur with a variety of features m cases of simple cystitis 
In some appearances maj, strongly suggest a tuberculous condition and it 
J»a\ not be easy to come to a proper decision on mere cystoscopie 
examination 

Inflammatory vegetations may appear in a variety of forms from small 
slender filaments to large fleshy projections as a rule they are not difficult 
to distinguish from papillomatous new growths because of the presence of 
as ooated inflammatory manifestations 

Incrustations result from amraomacal decomposition of urine which leaves 
calcareous deposits adherent to ulcerated surfaces They appear as whitish 
or grey isli plaques of different sizes They are generally multiple but a single 
ma s coienng an area projecting from the mucosa may simulate a stone 
Tho\ are not to he confused with masses of pus and other debris which are 
cim 1\ disturbed by la i age nor with patches of leucoplakia which are more 
or less flush w ith the surface 

•1 slough ng jorhon of a neoplasm may simulate a simple incrustation 
1 an ulcerated area of a neoplasm may be the seat of on incrustation which 
i concealing the presence of the new grow th Suspicion of something unusual 
m lj he aroused if there is a single incrusted area only for an inflammatory 
state in association with ulceration generally occurs as multiple lesions 

Mn es of fibrinous debris (Tig 345) may be sufficiently adherent to the 
mucous membrane to survne the la\ age preparatory to the cystoscopy 
Portions of them are sufficiently ragged and light to moi e about m the fluid 
and thus to indicate the identity of the mass \\ here there is continued doubt 
as to the nature of a mass repeated and vigorous lavage will generally reveal 
it-> n \ture 

False membrane of a gangrenous cystitis is grey m appearance and floats 
in the fluid 

Radiography — Plain \ rays of the bladder region may show an area of 
incrustation as an irregular and mottled zone \\ hen the deposit is dense it 
mav give the impression tl at a calculus is present 

PI lebohths are commonly present in the true pelvis is a result of chronic 

In cases of chronic cy stitis the cystogram tends to show an irregular bl adder 
outline 

Types o! cystitis — The course which cystitis takes vanes with the cause 
and the lesion « Inch supervenes in the bladder The following are the principal 

5 '^ActTE c\ stitis — There are three straightforward examples of this con 
dition cystitis complicating gonorrhoea cystitis following urethral mstru 
mentation cystitis which develops suddenly and apparently spontaneously 

The sv mptoms are usually severe and bleeding may be present sometimes 
in sufficient degree to warrant the term hfemorrhagic cystitis In due course 
all the sy mptoms tend to abate either spontaneously or after suitable treatment 

SuBictiTE ci stitis The symptoms m this type are less severe than in 

the acute condition but they are more persistent Cases of this group are 
due most commonly m either sex to a chrome focus of infection either m the 
genitals or the urethra They frequently have recurring acute attacks 
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Chronic cystitis — In these cases the symptoms go on indefinitely and 
are kept up by the presence of a chronic focus of infection m the genitals or 
the urethra or because of the presence of a vesical diverticulum, an unrelieved 
obstruction a renal infection a urinary stone etc The chronic course of the 
sj mptoms may from time to time be interrupted by acute attacks of infection 
At first the cystitis is maintained by one of the causes indicated abo\ e, but 
sooner or later changes in the bladder wall begin to play their part in causing 
the sj mptoms to persist and to become more pronounced 

Chronic cystitis with acute symptoms— In these cases although 
chronic cystitis is present attacks of pam occur which are as severe as those 
experienced in the most severe acute cases and continue in spite of regular 
and orthodox treatment and warrant the designation intractable cystitis 



*10 340 

Lrethroscopic view of the internal urinary meatus 
The pressure of the fluid flowing in through the 
instrument has obliterated all the normal Jolds of 
mucous membrane an 1 displays a number of early 
polypi (hillocks) in a woman with urethra tr gonitis 


whieb”^ 1 tU ^. erCU *° Sls 18 c luded from this group yet there exist factors 

bladdeSLXmTtc enlarged pr ° 9tate urethral str,ctUre 

°. f time mevltab| y causes changes in the bladder wall winch 

cystic and'glandukr cystitis 8 8udl 33 ,norustatlons abscess sl™B b s Xerosis 

as cause 1 ?!? '^? lIOON1 '^ JS (urethra tngonitis) — The existence of the condition 
described m,Ctant,<m ,n was P r ° babl > H rst 

It can bo rWmf 1J05) This is a common form of cystitis in women 
tesied mucosa is OTite" on /y stosco Py “nd may escape notice because the 
an inflamed area wTch ,1 f £> m s'gns of inflammation except that there is 
to the internal urinal 3 to a varying extent of the trigone adjacent 

so small that it ca? S ( ’P 342 and 343 ) Thls ma I be 

the lithotomy position overlooked unless tho patient is cystoscoped in 

pregnanc™ d h™,mtc?^fri" acc, ™P a mment of gynecological disorders and of 
I b ■> in most eases the posterior urethra is also the seat of inflammation 
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clue course some of these changes tend to in\ ol\ e the w hole of the trigone or 
there maj be a sudden spread of acute inflammation to the whole of the vesical 
mucosa If cystoscopj is earned out when the latter circumstances pre\ail 
the importance of the bladder neck focus may be obscured 

The posterior urethra tn the presence of anterior trigomtis — Chronic mflam 
matorj changes m the postenor urethra are exceedingly common in patients 
who suffer from chronic disturbances of micturition or who are subject to 
attacks of acute cystitis In such patients anterior tngonitis is invariably 




appK \\ ith*\hp r tri ° on,t,s ) ft ,s especially to w omen that these facts 
(Figs 346 to 358) irosco pe any of the following changes are to be seen 


1 G re7ne8, PatChM " h,ch are sl, « htl y raised granulomatous areas of 

2 Ulcers 

thesuiface 6 f ° rm ° f Rxed locallzed prominences projecting from 

4 Polj pi 

5 Cj sts 

of pm points oozing pus ha\ e been seen as a rare condition 
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Sometimes there is a generalized contraction of the whole urethra in 
addition to anj of the abo\ e changes 

Si/MjJoms and signs — The most outstanding sj mptom is chronic frequency 
of micturition In the early stages it is more pronounced m the daj tune, 
out in the old standing cases nocturnal frequency becomes a prominent 



Fio 351 

Polypi in posterior urethra near internal 
nrinarv meatus , in a woman aged 36 
suffering from iirethro trigomtis 




Fia 3o2 

trethro copie view of ojsts in the 
j ostenor urethra near the internal 
urinor\ meatus , in a woman aged 
Buffering from iirethro trigonitia 
an l cer\ ical erosion (same case as 
Fig 3391 


Fig 3o3 

Urethroscopio view of numerous cysts 
in the posterior urethra near the 
internal urinary meatus in a woman 
aged 40 suffering from urethro 
tn gonitis 


feature aho Tiiere is often intermittent dj suna, generally terminal m relation 
to micturition In well established cases there may be, some delay in passing 
water and a few ounces of residual urine An aching pain in the lower 
abdomen or pubic region as the bladder fills is not uncommon 

In about 10 per cent of these cases the urine shows no signs of infection, 
and in the others the scanty evidence that infection is present seems quite 
out of proportion to the patient s sj mptoms which in due course, in the more 


602 


TEXTBOOK OP GENITO-URINARY SURGERY 

chronic cases tend to include such constitutional manifestations as headaches, 
rheumatism nausea or occasional vomiting 

Gangrenous cystitis — This condition does not necessarily give rise to 
severe symptoms The outstanding features are a foul urine, difficulty with 
micturition — even complete retention — and a poor general condition Because 
of the presence of partly or completely detached sloughs in the bladder an 
attempt to relieve retention by catheterization is likely to be unsuccessful 


COMPLICATIONS 

These may arise m any case of cystitis and may have a profound influence 
on the outcome 

Ascending infection of the kidneys is the commonest complication and at 
once puts a graver aspect on the case The likelihood and importance of this 
complication are greater when chronic inflammatory changes involving the 
lower urinary tract are pronounced, especially when there is an obstructive 
condition present at the bladder neck or in the urethra 

Urinary fever is a grave complication and is most likely to occur in old 
standing urinary cases 

Perivesical abscess — Of local complications this is serious because it is 
difficult to recognize and to treat The abscess may open spontaneously into 
the bladder, but may continue to discharge pus for an indefinite period 

Gangrene involving the whole extent of the vesical mucosa and part of 
the submucous and muscular coats may give rise to a series of complications 
Retention of urine is to be expected in the foregoing cases as a result of 
the impaction of slough at the bladder neck Pyelonephritis is also to be 
expected, and if it does not arise during the period of cystitis it may supervene 
later from the obstruction of the ureters caused by the cicatrization m the 
bladder wall Finally the capacity of the bladder may be so reduced by 
cicatrization that incontinence of urine results 


This subject may well be considered from two aspects — 

1 "Whether cystitis exists 

2 The cause of the cystitis 

Whether cystitis exists The diagnosis of the existence of cystitis is gener- 
? ^ a r ® atively simple matter nevertheless confusion may occur, so that 
WiS!*.. be misqe , d ’ whlle some other condition may be thought to 

tranf of symptomT mt ^ eed °^ er conditions which give rise to the same 

of (Worn for f n^ VeS nSe t0 fre< l uenc y> urgency pyuria and a certain amount 
svmntoms mnv ommencin g to pass water In gonorrhoea in particular, these 
By ' In X nSe ? 0nfus,on '■«> those due to cystitis 
same onem tl * 7 K . vm I ltoll!s are Iess pronounced than in cystitis of the 
mraiaTsTot al'lefj'T 18 more than frequent, the 

end the bladder bUt ° fte , n more obvious at the beginning and the 

examination pacitj IS not redu ced , and the prostate is tender on rectal 

of .tr p f„Lt P a r nf s lve S mc l!! , h o tfVrTl ” t 0 ™ 6 " 11 ™ “dh hypertrophy 

I, and, ,t must not be forgotten that ev.^ 0 ? J r '? 1 f° Ussed „ 0n the °‘ he , r 

l tnat cystitis and prostatitis are often associated 
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In uomen certain affections of the neighbouring organs can cause frequent 
and painful micturition tumours and inflammation of the uterus , mflamma 
tion of the broad ligament and of the Fallopian tubes , displacements as a 
result of the stretching of the pelvic floor The freedom of the urine from 
pathological elements should cause one to consider the above-mentioned con- 
ditions ° Chrome inflammatory changes in the urethra in women are north 
special mention where granulomata or polypi may be present Normal urine 
and a satisfactory bladder capacity eliminate cystitis 

Neuralgia oj the bladder (cystalgia) is the term commonly applied to a 
painful condition which sometimes follow s cystitis after the pus has disappeared 
from the urine In spite of the absence of pus a painstaking bacteriological 
examination commonly rev eals the presence of organisms m the urme and 
a careful search by endoscopy of the region of the internal urinary meatus and 
the posterior urethra will generally reveal a chronic focus of infection Cer- 
tainly tiie fact that the symptoms generally follow cystitis indicates the likeli- 
hood that thej are caused by an mfectiv e condition lurking in the neighbour- 
hood The term is probably more accurately applied m connection w ith the 
\esical pains of tabes and reflex bladder pains associated with painful condi 
tions of the anus 

Vesical calculus without cystitis may simulate cystitis, and a puzzling 
case will call for cystoscopy, which will reveal the true state of affairs 

V aliquant vesical neoplasm may suggest a condition of cystitis, and uncer- 
tainty as to the cause of the symptoms will necessitate a cystoscopic examina- 
tion 


Stone in the loner end oj the ureter causes symptoms indistinguishable from 
those of cystitis and both cystoscopy and radiography may have to be em- 
ployed before the diagnosis is certain 

Certain changes in the urine — Phosphaturia in particular sometimes causes 
symptoms closely resembling cystitis Chemical and microscopical examina 
tion of the urine and cystoscopy will make it clear what is the cause of the 
sy mptoms 

The cause of the cystitis— The diagnosis of the cause of cystitis is particularly 
important from the point of \iew of treatment 

The bacteriology must first be fully investigated Sometimes this line of 
inquiry will result in the discovery that what was thought to be a simple 
cystitis is actually tuberculosis 

The cause may be obvious., as with cystitis daft to. cm: after the 

passage of sounds 

The cause may not be clear A painstaking search m these circumstances 
will be necessary In both sexes the internal genitals and the posterior urethra 

® ‘r 5 com »nonI; y the origin of the trouble, and these sources may easily 

mfe t° n ° tICe Urethroscopy may be necessary to establish the origin of the 


or ♦ < L aSeS " herc lt seems difficult to establish a cause for the cystitis 

culnm* l°„^ e an unusua l lack of response to treatment tuber- 

a milled to i C T ful !>’ considered and all the necessary tests should be 

at first thmiJu 1 * tilsea8e ( see Tuberculosis) Quite a number of cases 

escaped detpetion u 6,n lP 1 f cystitis are really tuberculous which have 

m the bladder " ‘because of the lack of characteristic lesions to be observed 
applied ” CJStosco Py* antl because the proper tests have not been 


of cas mis ^Tn "the f^ U f e Sta , ge ’ c y st °8C0py should be earned out in all cases 
ot cystitis In the female rather than the male urethroscopy often proves to 
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be cquallv important Tins applies particular!) to cases where the svmptams 
ot chrome cjstiti-, persist while cystoscopy shows only slight inflammatory 
changes localized to the neck of the bladder 

Chronic cystitis w hich has produced ccdcma is not alw aj s easy to distinguish 
from in infiltrating carcinoma of the bladder When the change is very localized 
it is more like!) to be due to carcinoma 


Certain cases of abscess of the bladder can also raise the question of car 
cinotna «o much so that it raaj be by no means easj to decide w hich condition 
is pre«ent It may be necessary to renme a piece of tissue with rongeur 
forceps for microscopic examination before a decision cm be made ° 

I ncrusted cystitis has to be carefully distinguished from certain neoplasms 
which present sloughing surfaces The chief distinguishing feature is that 
with the mcrusted c) stitis the lesions are multiple and scattered whereas 
the neoplastic condition is a single lesion and projects prominently from the 
surface Ulceration caused b) simple cystitis is not ordinaril) difficult to 
distinguish from tuberculosis 

Prognosis — A sudden attack of acute cystitis after a course of a week or 
so will ni most earh cases completely subside in others a state of mild chronic 
frequenev remains In man) cases there is a tendency for the acute attacks 
to recur sometimes after an interval as long as several years The more marked 
tiie chromcitv the greater is the tendency for acute exacerbations to occur 
The best safeguard for a good prognosis is to seek out and deat with the 
predi posing cause m the carl) stages of the disease This cause may be in 
tl e upper unnar) tract it may be mtraiesica! or extra vesical The region « 
which m both «exes most common!) supply the predisposing cause include 
till internal genitals and the posterior urethra 

It cannot be denied however, that the longer a case of cystitis has endured 
the more lasting become the changes in the bladder wall and the more difficult 
it is to cure the C) stitis 

In bad chronic cases there is the danger of a fatal issue from acute infection 
of nlreid) had!) damaged kidnejs or from a systemic invasion 

Treatment— Local sedative measures directed towards leheving the 
distressful nature of the symptoms should always take an important place 
when treatment for cystitis is arranged Frequent and painful micturition 
should be the mam objectn es m this respect Prolonged hot baths are com 
forting when these sjmptoms are pronounced 

In women to whom \ esical lavage can so much more easily be given than 
to men 2 or 3 oz of a solution of 2 per cent antipynne and 1 per cent tincture 
of opium in sterile distilled w a ter msj be gently instilled once or twice in twenta 
four hours 

V ■juppositor) consisting of — 


Extract of Belladonna £ gr 

Morphia * 


will definitely lessen the patients discomfort while a simple hypodermic 
injection of omnopon (£ gr ) should be almost equally efficacious 

Regulation op diet and habits — In all cases of acute cystitis the patient 
«»honid be in bed while the s)raptoms are severe In subsiding acute and in 
chrome cases the patient should get up The follow mg rules with regard to diet 
should be observed avoid red meat game salted meat and salted fish pickled 
* fands sauces, spices pepper mustard alcohol especially spirits and coffee 
It will be a great advantage to the patient to keep stnctly to certain other 
rules relating to general conduct such as avoiding fatigue cold constipation 
44B 
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excessive sexual excitement, taking moderate regular daily exercise in the 
fresh air and keeping regular hours with regard to rest Excitable subjects 
must endeavour to avoid emotional disturbances, as these undoubtedly ex- 
aggerate the symptoms very quickly 

Medicinal treatment — The following principles should be kept in mind — 

Copious fluids should be taken by mouth , if the urine is acid, alkaline 
medicines and waters taken by mouth will act as sedatives to the bladder, 
if the urine is alkaline some comfort may be obtained by taking certain acids 
by the mouth during acute periods of cystitis many urinary antiseptics 
increase bladder irritability and should be avoided , therefore in acute cases 
attempts to sterilize the urine should be reserx ed for the period of subsidence 
of the bladder symptoms (For details of medicinal treatment, see p 769 ) 

Treatment op predisposing lesions— It is essential to seek out and 
eradicate any condition which is likely to have caused the cystitis In mam 
cases of mild chronic cystitis, especially in women, the prognosis can be greatly 
improx ed by treatment w here necessary to the urethra Intermittent urethral 
dilatations or light figuration of well developed hillocks and inflammatory 
polypi if present are sometimes essential measures and often haxe a dramatic 
TT?* , Cauterization of the uterine cervix after the canal has been gently 
"'nl re an er „ oslon 13 present ,s an equally important and helpful 
I mflammatoiy conditions of the body of the uterus, especi 

must be d™h r e r ?f lted , , n t , l,e latter up a retroposed position 

persist 3 ' remedied, otheru.se thl tendency to cystitis u.ll 

mi!ulomat a o b us en e C nedft aCUte , ? fect J on 'T 3 ' ‘rentmont to the urethra, alien a 

mfluencimf the ves,™ ‘ S , 0Un<1 ,° b e pres,!nt ' ,s elective in favourabl, 
innuencing the vesical symptoms In the majority of cases the most satis 

{ short c™uree Tattmff ar ‘"t 0 ™ 11 , 1 ™ 1 d'latmn In certain refractory cases 
oVr“£S°„T T k - of Judy instillations on to the vesical trigone 
allemtmg^e ^ymfncuns^ mtrate ’ from » •» 2 P« cent , is effect,,' m 

mcreasing e mtervaIs b al| U th t e lra |, t ? l!atatl0n shouId be carried out at gradually 
treatment, are ^ even roueh lv 13 made ^ this «>“*”» If «■« 

Will be made worse rather than t0 ° frequent l v the symptoms 

there should be an interval of thr bette j’ Between the first two treatments 

the treatments should be graduallv^h.nded'f ' ,U ™ tly the mter ' als between 
two three four six and tLi, 0 ^ extended from one month to six weeks, 

cases one treatment or even the ditatmn'riifr 1 ?' T pr0gress • but m early 
may have the dramatic effect nf 8 f 1 “ ect oi a eystoscopic examination 
following changes m the nat, curt, g , the pat,ent of the a W°ms The 

result of the treatment m are generally to be^ noted as a 

period , improved , a te’ndencv 1 ,. r*u mentioned aggravated for a short 
SOt Th th t at ' the treat ment should be reSed^ “ ° nly when tIlB last phase has 
anXVarSt,M y c£r“ ^ “ In the case of women 
metal dilators^should be the 'V’ 1 ' OTe , n lar g er usln g straight or cun ed 
generally too high 20 Chamere I ' a’ wh ercas m men this extreme is 
should not usually be taken “i, i? g , U,e r> olnt beyond which the dilatation 
safely be take,, hlgher 0b ’ ™8h “ rthe course of time some cases can 

of the lesions mentioned C!" 8 w,th th ? urethroscope show that most 
by promoting drainage from 85 & resu *' the treatment no doubt 

cases of urethral polyp, „ ght ‘be more advanced 
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The improvement not only in local but also in regard to such general 
symptoms as a tendency to headaches nausea or vomiting or rheumatic 
manifestations is a gratifying feature of this form of treatment m many cases 
It must be remembered, how cv er, that where old standing chrome changes 
in the bladder, \agina or of the \uh-c are already established, treatment to 
the urethra will he correspondingly less effective on the bladder symptoms 
Following fulguration treatment it is often necessary to give a ten inter 
nut tent dilatations of the urethra commencing 2 or 3 months after the 
operation and continuing at intervals of several months 

Trfvtmlst of the is ladder Bi lavage ok instillation — These forms 
of treatment must be regulated according to each individual case Lavage 
is earned out with a large qunntitiy of fluid which is generally an antiseptic 
in weak solution Instillation means the introduction into the bladder of a 
email quantity of concentrated antiseptic which is allowed to remain there 
Fesifril lavage — This should be carried out through a catheter The 
method of Janet in which no catheter is used is not recommended for this 
type of case The fluid, which should be lukewarm should be injected with 
n svrwgc rather than from nn irrigation reservoir A large capacity syringe 
should not be used (Fig 179) In this way there is accurate control ovei 
the nmount injected and the force applied in making the injection These 
are both matters winch call for judgment according to the irritability of the 
bladder Small amounts, injected with gentleness, are essential requirements 
in the more sensitive cases The quantity of liquid injected should not be 
such as to put the bladder into a state of tension After one injection is 
made the neat should follow before the fluid from the first has completely 
run out , in this way pain caused by the contraction of the bladder on to the 
catheter may be avoided The irrigation should be continued until the fluid 
returns clear As a general rule the irrigations should be made daily until 
Mich time ns no further improvement results from them 

It should be remembered that antiseptic lotions used for the irrigation 
in too great strength will do more harm than good , and if in doubt as to what 
strength of a lotion to use, choose a weak rather than a strong concentration 
There is a fairly wide choice of antiseptics which may be used, and the benefit 
from a particular lotion in a given strength will be found to vary in different 
cases , therefore the choice of the lotion and the strength in which it is used 
are matters which will call for special consideration as each case arises The 
lotions given below in the strength stated are satisfactory 

Silver nitrate is particularly useful when bleeding is a feature, sodium 
bicarbon tte w hen there is a large amount of mucus present and acetic acid 

(rt tin? ptwitco iBem»S#d cystitis 


Silver Nitrate 
Protargol 
Argy rol 

Oxy cyanide of Mercury 
Bimodide of Mercurv 
Potassium Permanganate 
Hydrogen Peroxide 
Acetic Acid 
Sodium Bicarbonate 
Ly sol 

Boracic Acid 


1 in 10,000 to I m 20 000 

I „ 600 „ 1 , 2,000 

1 „ 500 „ 1 „ 2,000 

1 „ 4,000 „ 1 „ 8 000 

1 „ 10,000 „ 1 „ 20,000 

1 „ 5,000 „ I „ 10,000 

1 „ 4 000 „ 1 „ 8,000 

| per cent 

1 to 2 per cent 

i.i.. .. 

2 „ 4 „ „ 


1 nml instillations — Small quantities of antiseptics m more pouei-M 
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concentrations are sometimes very beneficial f J lie injections are made through 
a catheter by means of n springe which has a nozzle specialty made to fit the 
end of the catheter Ono to two drachms arc injected Uic injections are 
made daily m increasing strengths As the condition improv es the instillations 
may in due course be replaced by lavage 

Very strong instillations have been used in the pnst, and it is questionable 
whether such a practice does not do more harm than good In lesser strength 
however this form of treatment is definitely helpful 'I he following substances 
in the strengths indicated arc recommended — 


Silver Nitrate 

Argyrol 

Protargo! 

Collargol 

Gomenol 


I to 2 per cent 
1 „ 

I , fl , 

1 „ 15 , 

4 „ 10 


Indwelling cvniETcn diuiniok— T his „ often n mutable method of 
giving continuous bladder drainage for a Bliort period anil at the name time 
allowing for frequent vcsical irrigation Unfortunately in the male septic 
fro ™ presence of the catheter have a lery definite relation 
3 *° 1 0 t . 1 "’ G . tl10 , calllctcr remains in the urethra Kpididy nntis prostatitis 
abscess are all encountered, while urethral stricture may 
for nermdslf Lr'l' 1 ’ " T tho cntl,ct,;r >'»’ remained ... the urethra 

eomrimatmns ,S ,nf >S ° r T” 0 1 V rattt,rr of "MWnuico that am of these 

forn emht lm,,r« S q '‘ <!n ■? 1 T" 11 of , tllc I lrc sencc of the catheter up to 
to^uthm'tlus'periocl of llmo '^o^ble'" "'° ”'"' C *° ""’’ l f ° rm " f 

satirfMt^l^« 0 fh?ir! tCr for u I,IS purposo ls a rubber one and the most 
satisfactory type is the Marion catheter which 1ms tlircc eves or more is easv 
to pass and can be tied in with tanes fr.« in \\\ } or more, is easv 

catheter which i« *1 ' A '8 1,1 c ) »» Jicn an ordinary rubber 

fixed mth four s ,ns of a II ‘ n M | ,non - n tin, » most convemcntli 
or ^ two round the ia Uietcr n JW I ’ ln ? Cr , T" 1 ' ° f " h ' ch » »ound for a turn 
of the shin of the non is nm | l t 'r ° l° n g>tudmally to the whole length 

arranged round it Tho strips are 
20 French are quite hrw Lmml °J lni ,, " lcc round the penis Sizes 18 or 
although commonly used cause 8 In^ro ?** P ur P ose , Gum elastic catheters 
vemently fixed to the nems hv fn n ? r ° t 1 rauaia to Gie urethra and are con 
plaster which encircles the ^n.s Tim P ° h f d ,n po 1 s,t,on . adhesl f ' e 

this purpose is the Bazy which has five pw? 1 & pC *? f 4 gUn ? elnstlC catheter for 
tinued for prolonged periods „ a ' e e J e s If catheter drainage is to be con 
In fema^7a S?Smg for„f :f'“ r t Le; Ull<1 f* *»« ‘h™ da,s 

is necessary Malecot and He f catheter winch is introduced on a stylet 

Sum aIdbio S 0 “ow 1 -ThJ r , are . P 0I, : ,lar ^ ^ ™ and 176)' 
certain subacute or chronic cases f ° r thls P rocedure exists m 

of blood clot or masses of dehno ^ lerR 13 retention from the presence 

Of retention of unne from otW " H rc c , hr ' )n “ Btitis is a complication 

cause is prostatic obstruction ,, tbe ^ ast category the commonest 

the bladder may be opened in „ W f tllerB 13 ;ltl absence of clot or debris 
Sometimes it is necessary to leave Tl " T”' r b y u ™g a trocar (Fig 174) 
(Fig 187) This may be theB y 5 t° 3 tomy as a permanent condition 

obstruction but also where the "1 ?, nl y ln certai n cases of bladder neck 
disease or injury of the nerve s,mT ,2“ 5?"““ 13 retention of urine from 
Continuous ireioation “ pr , y ?‘ tho Madder 

a valuable method m verv septic cases or when 
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, , m „ rr wc a prominent fcatu^ 

and leases through a ““So Zb! 'uh.ch should open 



F,C , rnnub e t»1» *» “* dJ " ** “ 8 ' 

« ’> 'l "' M ”' t ’ M '"' e „,, mcet requirements 

* “ T. 

(ontimi ns irrw ' llie<w „ an 
t«o«m inU ' “ ..inch requires 
alternative method »h on r 1 
constant supervision m 
\ lockHoC -i.nnlcl be used a** 

Normal saline * >»” “ “ metll0 d 
the imputing metli i c „gth o f 

is to ' Jc . cn ' 1 ' to A'l' nuttls unless in G 

time \»ti "should be used 

vvrj ueahMilot" ons 1 , „ re better 

f,r short periods onlt kM , )lcre „ a 

suprnpnb.e opening 5 ^ « 

irSKbeUpTonthepulefor 

ouleneo of n,l ' or b“°"__ This is » 

Tin m ^' ' “Ls the bladder 

stem wluch pr irrigation 

with both £ Z W & Suprapubic tube M- MANOMETER 

throiiEh el her n sur r Tho $ . SlpH0N TUBE 

— an indwelling .. UcW i n n ^ = SCREW CUP 

« Metre stick 



through cither n ’“^thetm The 

ot ’“i the process is based on 

principle of the e P met hod is an old 

Bqhonage Th allvo cated by 

( nc and ha recently the 

Munro (1010) “hfieh by 

apparatus has been ^ 

Wells 0. drainage is re 

/fic -190) '' ier „, nf i<i the supra 

quired for ; ta”S b e 'used be 
t ubic in etbo . c0 n<iequences from 

cystitis -Because of the re 


Fio 360 

Rchess Doubted iSrV 

Ii«ed -w th a supxap D o prevent the 

sSsu^-aKS-ff— * 
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tracted state any form of lavage is contraindicated for the reason that such 
intervention will increase the intravesical tension and greatly aggravate the 
pain Instillations of small quantities of various medicaments arc objectionable 
for the same reason 

Treatment should proceed along the lines of supervision of diet and the 
bowels medicinal measures and the administration of fluids as laid down 
elsewhere When the acute symptoms have subsided it is essential to make 
a thorough search for a chronic focus of infection which may have initiated 
the acute attack as stressed in more detail under Treatment of predisposing 
lesion 


Subacute and chrome cystitis — In these cases regular daily lavage for a 
limited period is generally of benefit Weak rather than strong concentrations 
of lotion should be chosen It is sometimes an advantage to change from one 
lotion to another after a period At the end of the irrigation an instillation 
is sometimes an extra advantage Gomenol which is an oily solution often 
has a comforting effect when employed in this way 

A short period of indwelling catheter drainage is sometimes of special 
advantage in the presence of residual urine In other cases particularly where 
an obstructive condition has to be dealt with suprapubic cystostomy may 
be necessary 

In seeking for a cure in these cases the prime necessity must always be 
" ln mi ” d of seeking out and dealing w ith the predisposing cause 
whether it be an obstructive condition or a distant or neighbouring focus 


Hemorrhagic cystitis — The acute form does call for treatment which differs 
A 1 1 ? ot other , aci i te forms of cystitis but in th< chronic form because 
the bleeding may be due to changes m the mucous membrane for w Inch the 
methods of treatment are not always efficacious more active 
18 °J tGn required Actual vegetations should be treated by light 
SSKST a n d mcrusta H ons " h| ch have resisted lavage and medication 
S reqaire T to be removed by swabbing or curettage through the 
i aPPr ° aCh ii Lavage Wlth ox y cyanide of mercury or silver nitrate 
Lm congILon?u?foVeS, SatlSraCt ° ry treatment for h ' ematuna resulting 

mves rehef^T l l'L a Z d gla Z‘ ular Wtite— Treatment by instillations sometimes 
inflammatory rt S more effica ^ous ^ a ru ^ e t° hghtly touch each cyst or other 
current This w'” 611 T Wlt 1 a f u, 8 uratin g electrode using only a weak 

mflammatorv hillnnl^^K P artlcu | arl y efficacious when applied to cysts or 
innammatoi^ hillocks about the neck of the bladder 

is thrown off 'fro*™ th* 1S 0n *^ l n ' vomen that the exfoliated mass which 
taneously per ^ - opportunity of pausing spoil 

be necessary to onen w! n therefore and sometimes m women it will 
products of" inflammation ddCr ab ° Ve the publs in order to remove the gross 

of acetic acid (we lrr, g at,on °f the bladder with a weak solution 

1043) „ n,,l<l CaSCS „ G solution (Suby el al 

effectively treated hv f„i e , re the deposits are few and small they may be 
detach the ^Sea™L“f ratl °" In “ thor oases * * ossent.nl to forcibly 
pubis and after a uood eJIfs 8 TL*® Wadder should be opened above the 
tion should be remo\ ed h UIe a suitable bladder retractor each incrusta 
necessary to maintain nrZn,!!,d mg “ 8l , la rp spoon firmly to it It may bo 
tendency for the incrustati™fto renu PUb ‘° dramage ln order to obviate the 
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Cystitis uith lencoplalui — M hen the patches are small and few they should 
be treated by figuration through a cvstoscope taking care to use a light 
current and to bum only superficially When the condition is extensive it is 
" lser to open the bladder and to excise the plaques w here possible 

In tractable cystitis — In many of these cases it will be mse to have recourse 
to cystostomy Sometimes the opening of the bladder will render accessible 
a lesion which can be excised curetted or fulgurated while the subsequent 
bladder drainage is almost invariably a beneficial procedure Often prolonged 
bladder drainage causes considerable improvement and restores the patient 
to a tolerable degree of comfort after the fistula has been allowed to close 
In other cases it is wise to leave the patient with a permanent cystostomy 
Marion (1935) speaks highly of radium as a means of relief in certain cases of 
intractable cystitis and of haemorrhagic cystitis He advises the intra\ esical 
application of a small dose for a short period— 50 mg for twelve hours 


ULCERS OF THE BLADDER 

A great variety of ulcers in the bladder is recognized by cystoscopy The} 
may be classified as follows traumatic ulcers ulcers accompanying cystitis 
tuberculous ulcers syphilitic ulcers ulcers of new grow ths simple ulcers 
Onh traumatic and simple ulcers will be studied here the others are de 
scribed m connection w ith tne diseases which cause them 

Traumatic ulcers — In a minor degree pressure from an indwelling catheter 
may be responsible for superficial ulceration It results from contact of the 
bladder wall with the tip and from pressure of the catheter on the trigone 
The complication is most easily av oided by using rubber catheters and realizing 
that short periods of this form of drainage often give the maximum benefit 
Gripping the mucous membrane w ith a litnotnte may be a cause of ulceration 
especially when the bladder does not contain enough fluid 

The unskilful handling of the cystoscope and of other instruments passed 
per urethram may produce lesions which call attention to the necessity for 
exercising great care when these are used Such lesions occur most often 
at the bladder neck and on the posterior wall 

Calculus and foreign body commonly cause vesical ulceration 
Simple Ulcers — -/E tiology — T hey may occur as a result of trophic changes 
resulting from injury or disease of the spinal cord 

Thrombosis m a vesical blood vessel due to some distant infective con 
dition may produce a localized patch of ulceration Single ulcers with punched 
ruit edges occur spontaneously and independently of generalized cystitis at 
the bases of small vesical saccules 

P VTHOI.OGICAL anatomy — The common sites of ulceration are on the trigone 
and on the posterior wall above the line of the peritoneal reflection 

MacroscopicaUy the solitary ulcer may be quite superficial or involve all 
the vesical coats It often has a punched out appearance with raised edges 
The diameter of the ulcer may be no more than \ in or may be much greater 
Microscopically the central or necrotic zone is surrounded by tissue under 
eomsr necrosis and epithelial cells are absent and only a few scattered leuco 
rvte! are seen Outside of this zone the epithelium tends to become healthy 
m appearance but the underlying tissue shows disorganization from a blood 
stained exudate containing many red cell* The blood vessels are dilated and 
nocked with corpuscles If the ulcer extends deep enough the fibres of the 
muscular coat are seen to be dispersed by the exudation Thrombosis in arten 
oles is commonly seen 
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Simptoais signs and course — Hsematuria is sometimes the outstanding 
feature and is often abundant Generally it is accompanied by other symptoms 
indicating cystitis namely dysuna pam and frequency of micturition In 
certain ca«es dysuna and pam may be very persistent An ulcer may cure 
itself spontaneously without treatment or it may require active measures 
If it has a piolonged course it may become mcrusted with calculous debris 
It mai go on to perforation There are certain ulcers which have a marked 
tendency to necrosis from the beginning these are the ones that go on to per 
foration which generally occurs fairly soon after the onset of the ulceration 
so that the clinical features of this complication may be looked for within 
about a week of the onset of the symptoms of cystitis Evidence of peritonitis 
may be the indication of what has occurred This will probably be accom 
pamed by a falling off in the amount of urine passed per urethram — only earl} 
surgical intervention can save the patient s life 

Diagnosis — Cystoscopy is the only satisfactory way of making the diagnosis 
YV hen perforation has occurred signs of cystitis and peritonitis will be present 
together The presence of little or no urine in the bladder on catheterization 
should confirm the diagnosis 

Treatment — When a simple ulcer is found to be present on cystoscopy 
treatment of the cystitis by lavage with silver nitrate (see p 697) will often 
clear up the ulceration An ulcer which will not respond to this attack should 
certainl} be treated by fulguration The ulcerated surface should be lightly 
brushed over by the electrode carrying a weak coagulating current This 
method gives such good results that one application generally suffices Zinc 
ionization has been enthusiastically recommended by Wells (1941) for this 
condition 

When perforation into the peritoneal cavity has occurred it is necessary 
to open the abdomen close the perforation from the bladder mop up the 
extrav a sated urine and drain the pouch of Douglas and the bladder supra 
pubically 


GANGRENE OF THE BLADDER 

.. fEhology and pathology— There are three conditions that lead to gangrene 
of the bladder — 

1 Pregnancy 

2 The injection of intensely irritating fluids into the bladder 

3 1 ollou ing retention of urme due to disease or injury of the nerve supply 

of the bladder particularly where the retention is due to a spinal 
cord lesion 


. T " ? ^ors in particular seem to lead to the condition these are mechani 
cal and inflammatory 

8 f n ^ erie » characterized by necrosis of the whole of the inner 
i < T er w J lc , h tends to become detached m one piece 
mucous amT^ at f 10I <- ^ s * ou gb shows that it comprises the mucous sub 
of dSrncrM.nn , th ® muscular e oats and that the whole mass is in a state 
Svmotnmc nn J iere 13 a complete disappearance of the epithelium 
bladder the rmsJ* Slg u S mg the injections of strong fluids into the 

s\ mntoms Rut Jh ci \aractemed by the features of cystitis with distressing 
catheterization and ' B {l the 8angrene supervenes insidiously retention of urine 

s’ssssSrtS az * s,gns ° f mfecti ° n » the urine mari 

7 inc condition progresses 

uri ion sometimes with complete retention — dysuna and 
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where the condition is not consequent upoh a spinal cord lesion stabbing pains 
in the bladder 

TJie urine is characteristic it has a foetid odour is greenish in appearance 
and has a thick deposit which contains particles of slough These features 
m the urine arc sometimes present in cases of sloughing carcinoma of the 
bladder 

On catheterization in spite of the palpabl} distended bladder the urine 
does not come freeh and an attempt to improre the flow bj injecting fluid 
through the catheter generally fads to improve matters W ithdrawal of the 
catheter w ill show the reason for this m the presence of debris blocking the 
lumen 

The general condition of the patient must necessarily be serious W ith 
a knowledge of all the circumstances of the case there should be no difficult} 
m mal mg a diagnosis 

Prognosis — The first impression maj fail to indicate the real gravity of 
the ca e Prompt intervention with the proper treatment may save the 
patient Recover} with cicatrization of the bladder results m a diminution 
of capscitv and thus increased frequenc} of micturition and even incontinence 
of urine W hen the uretenc orifices are constricted b} scar tissue infective 
complications, of the kidne}S maj be expected 

Treatment — Attempts to drain the bladder bj indwelling catheter general!} 
waste valuable time and are onl} justifiable when the diagnosis is in doubt 
When this is certain suprapubic C}stostom} should be established without 
delav at the same time removing an} slough which is present 

H P Wxnsbirv White 
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CHAPTER LXVI 


PERICYSTITIS 


* ''HIS is inflammation of the cellular tissue surrounding the bladder 

ETIOLOGY 


The inflammation may result from infection which has spread from the 
bladder and it may originate m the organs or tissues adjacent to the bladder 
Pericystitis of vesical origin — This may be traumatic inflammatory or 
neoplastic 

Traumatism of the bladder may result from projectiles sharp ended 
instruments other foreign bodies rupture of the bladder from various causes 
intravesical operations such as lithotomy fulguration the mere opening of 
the bladder especially when the bladder incision is subsequently completely 
closed or during the excision of new growths or diverticula prostatectomy 
and other operations on the bladder neck such as the different forms of per 
urethral resection 


Cystitis— Any form of vesical inflammation can result in pericystitis 
especially when of long duration Pericystitis is most frequently associated 
with prostatic enlargement vesical calculus diverticulum or urethral stricture 
Vesical tuberculosis gives rise to a perivesical reaction which may be a simple 
or a specific infection 

Vesical neoplasms can precipitate an ordinary perivesical infection in 
their \ lcmity but more often the infiltration is neoplastic 

Pericystitis of extravesical origin — This may arise from a variety of causes 
any 0 ;, structures in the immediate vicinity which have formed 
Mlth th ^ bladder as a result of simple inflammation tuberculosis 
La , °P lasm inflammation in the cellular tissue of the pelvis may equally 
frnm a f 6 °f in ^ ectlon of the perivesical cellular tissue as for example 
irom the broad ligament or space of Retains 


PATHOLOGY 

coccus^taiih^nnnn 0 ^ Ca8eS the organism is the colon bacillus strepto 

coceus staphylococcus or one of the anaerobes 

occur — 18 a ' anCty ° f methods by which the spread of the organisms can 

^bladder wfml through the tissues either from the interior of the 
9 Diaaaer or from a neighbouring organ 

structure * 6 ty m phatics either from the bladder or an adjacent 

Bj a result *” t J e or S amsms reaching the cellular tissue as 

adjacent organ *° n ° f continuit Y ««»*r of the bladder wall or an 

y ay of the blood stream this is probably i rare method of spread 
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PATHOLOGICAL ANATOMY 

Different degrees of pemesical inflammation are encountered as follows 
wdematous fibro fattv with diffu e suppuration with abscess formation 
(Edematous pericystitis — This condition is often recognized on approaching 
the bladder through a suprapubic mcmon and m more advanced cases can 
be identified on rectal or vaginal examination and becomes more obvious 
as tlio condition advances towards a further stage of inflammation 

Fibro-fatty pericystitis— This is common with chronic cy&titis especially 
" here there is chronic prostatic disease The loss of resiliency of the bladder 
wall is m part due to this condition 

The lesion is characterized by a transformation of the scanty and loose 
cellular tissue bed of the bladder into a thick and somewhat fixed mass of fat 
and fibrous tissue The proportion of fat to fibrous tissue \ anes in different 
ca«es These changes may be diffuse or localized to certain parts of the bladder 
In the former case the bladder is enclosed in a firm shell of fibro fatty tissue 
W hen situated at the base of the bladder the mass may include the seminal 
vesicles tho a as deferens and the ureters Bv constricting the last structures 
obstruction and dilatation may be caused 

Pericystitis with abscess formation— This may take the form of small 
multiple and widespread abscesses m the perivesical tissue which is the seat 
of less severe acute or chronic changes as well or there may be one large 
absee«s or several considerable collections of pus The ultimate formation of 
a large cold abscess is sometimes a sequel This may be so pronounced as 
to gne the appearance to the abdominal wall of a distended bladder or the 
pus may extend into adjacent connective tissue zones and in this way be 
found m the space of Retzius the inguinal region the iliac fossa or even mount 
as high as the kidney which it may completely envelop The pus may in due 
course escape by causing perforation of the bladder vagina or rectum 

Pericystitis with diffuse suppuration— In this type there is a rapid spread 
of a severe infection and the features of the case resemble those of extra 
i asation of urine m the tendency to the formation of sloughs 


SYMPTOMS SIGNS AND DIAGNOSIS 

Latent pericystitis— It IS simple for pericystitis to pass undetected where 
s\ mptoms of cystitis have been pronounced In certain cases of suppurating 
pericystitis there may be only general phenomena with little or nothing to 
attract attention locally and only a methodical 1 m estimation wall reveal the 
true state of affairs 

(Edematous pericystitis— \\ 1 en this occurs m the course of an acute cystitis 
it can easily escape detection by rectal or vaginal examination if no thickening 
is palpable In certain cases w here the bladder has lost its capacity to distend 
this chance may be considered to be due to the obvious chronic cystitis rather 
than to the existence of a fibro lipomatous change round the bladder 

Pericystitis o! extravesical origin— These cases are more easy to recognize 
because of the appearance of symptoms in relation to the bladder in the course 
of disease of an organ w hich is adjacent to the bladder Frequency of mictun 
tion and dysuna m the course of appendicitis or salpingitis or a new growth 
of the uterus or rectum should raise the question of pericystitis Investigation 
should in due course reveal the original seat of disease Sometimes cy stoscopy 
will indicate w hat is going on by showing an area of rnderna of the bladder wal 
which is localized and w hich is thus m sharp contrast to the rest of the vesical 
mucosa 
4o 
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• n, ° * 1 * J *« Wcr <>r An untreated abscess w Inch does not open is 

cji»l< JiheK to niw the death of the patient 

\ jumcMcal abscess winch opens spontaneously may result m cure or it 
mtu persist mdchmtclv m a modified form Complete cure may not be achieved 
because of the penitence of the fibrous walls of the abscess cavity winch if 
it opens into the bladder nun become filled with urine 

ihc abscess mav ojien into tlie bowel the vagina or externally and if such 
an opening is accompaniid In one into the bladder as well a urinary fistula 
mat he tin ultimate condition 

Acute diffuse suppurative pericystitis — Such cases can offer only a grave 
prognosis l he condition soon becomes complicated bv scptic-emia and leads 
mtutahlv to death Onh intervention in the earliest stage offers an\ prospect 
of curing the [Wtient Ihe special difficult; is m diagnosing the condition 
befori it is well (Mnbh-hed 


TREATMENT 

III tin larhesj stage k with atlenmtoui pmeysUUs tlio treatment 19 
directed towards the cystitis which Ins caused the inflammation outside the 
Muhtar Vt this stage local applications such ns nntiphlogistine and internal 
antiseptics such as sulphathnrole snlphadtarmc or solphamezathine are 
cabl'd for On the other hand with the fiiro hpomnloni type treatment js 
lihewisi directed towards the Mulder condition 

Chronic abscess— All case* will require incision and drainage as soon as it 
i< established that a collection of pus js present It is usually advisable to 
1 Mai lidi Miprnput it evstostomv as well and the two refjuirements arc fulfilled 
at <m and the same time 

In j>o*t ojur/ilitr jertcyitilu as foi example after prostatectomy a sharp 
I no!* out must be hi pt for any sign of a localized swelling w Inch must be opened 
and drained as noon as identified 

Suppuration of extraveslcal origin— Surgical intervention is called for upon 
th< nr^an from which the suppuration originates as soon as the presence of 
pus is established 

If the abscess has already ojicncd into the bladder the sinus so established 
nm not lit suflieimtly ndeipintc to bring about a spontaneous cure In these 
lire n instances drnmage should lie provided both for the extra; esical focus 
and for the bladder itself 

Acute suppurative pericystitis of vesical origin— Tins has a marked tendency 
to disfh irge itself into (lie bladder U ith this knowledge if the general con 
ditwm of the patient warrants it any inclination to intervene surgically should 
he restrained Should there be undue delay in the rupture of the abscess 
account micd bv a deterioration in the patient s general condition the abscess 
should lie opened nnd drained through an extrapentoneil incision either 
Mtprnpubically or m the ilio inguinal region 

Diffuse suppurative pericystitis— Tina requires early and efficient drainage 
Unfortunately the difficulty of being certain m the initial stage that incision 
is com' to be nccessiry generally results in surgical intervention being too 
hte Multiple and large incisions will certainly be called for when the pas is 
wiilelv distributed _ . , 

For the treatment of fistula resulting from perivesical abscess 

Iistuh 
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CHAPTER LXVII 

INFECTIONS OF THE KIDNEYS AND URETERS 

I NFECTIONS of the kidneys occur \ery commonly They are met with 
at all ages and in both sexes they are of greater frequency m the female 
than m the male Unilateral infection is commoner than bilateral 


Bacteria — Ureteric catheter specimens taken from chronic cases of renal 
infection show a high proportion of cohform bacilli Clinically the colon bacillus 
is found in the great majority of cases of kidney infections in females, and of 
piegnancy cases in particular , and also in most cases of ascending infection 
There has been some confusion concerning the frequency with which the 
different varieties of organisms have been responsible for renal infections 
This largely arises from the fact that the specimen of urine is collected from 
the bladder and not the kidney For m bladder urine it is well known how 
repeated examinations of the same case can give a variety of findings 

The colon bacillus, although frequently present, is commonly associated 
with other organisms The prognosis m the presence of streptococcus faicalis 
and bacillus proteus is particularly bad It must be kept in mind that the 
attack on the kidneys may be both blood borne and ascending The bacillus 
coli, although more commonly present, is less virulent Coccal infections give 
a much higher mortality 

Of the cohform varieties, that known as eschenchta coli is by far the 
commonest but the aerobacter aerogenes occurs not infrequently Staphy- 
lococcus aureus and albus arc next in importance, and frequently appear as 
secondary organisms In contrast with the cohform infection, which is 
commoner m ascending infection coccal invasion of the kidney is commoner 
} the hematogenous route particularly where the source is some peripheral 
lesion such as carbuncle or osteomj elitis Staphv lococcus aureus is of special 

formatiolfrf: ST ° f Sphtting P ro P ertlcs and apt to lead to the 

Bacillus proteus— of which the commonest variety is the proteus ammoniac 
l~T l °T CU ? ffCCa , 13 are not uncotnm only found, and are important 
cnminonU Vi' ° * ie P / ? wer °f decomposing urea These organisms 

or hlndrior fiif T lf l V* C l ! nne °f patients w ho have had operations on the kidney 
or bladder followed by drainage of these organs 

tjiCnJESlhm ll,"ur!„ k e n °' m “ Certam I ’ r ° p0rtl0n ° f the P atlcnts 

The onem 0 ot U .V2 U;,t , r0 S“" lc< ! »’ » rare cause of renal infection 
in the cour«o of !jL infection— Pjelonephritis may occur as a complication 
more frenuentk ^ infcct, . on ? ucl » af * influenza, pjsemia, typhoid, etc , 
freouenth the tntc!im«i l F n ^ ? ie 1<mer unnar y tract or the genitals less 

hiitne, from a ihs.antU'sTf 
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route the lumen of the ureter the lymphatics outside of the ureter The 
last t » o are different path* ay's of the ascending route It should be borne in 
mind that the ascending routes provide the great majority of cases 

There is reason to believe that from the urethra and the periurethral tissues 
renal infection can take place by both ascending and descending routes at the 
same time The experimental w ork of Thiele and Embleton (1913) has shown 
that tins occurs Cabot (1936) believes that clinical indications are that the 
two methods of spread probably occur in the same case This phenomenon 
is seen as a result of urethral instrumentation Post mortem findings in these 
cases show two types of pathology suggesting that both routes have been used 
one m which the kidneys only are the seat of sepsis the other in which the 
purulent processes occur not only in the kidney but also widely distributed 
about the body 

The most acceptable interpretation of the two pathological pictures both 
resulting from urethral instrumentation is that they represent different degrees 
in the extent of the invasion which can be set in motion The lesser degree 
repro ents infection of the kidney by ascent the greater degree not only 
the direct invasion of the kidneys but a se\ ere flooding by organisms of the 
blood stream 

The Ji em \togf\ods JtouTE — It js interesting to discriminate between 
two di tinct clinical types — 

1 Those that arise in association with a peripheral lesion unassociated 

with the genital and urinary systems 

2 Those that follow urethral instrumentation 

In the former group are those which occur with such distant lesions as 
dental abscess tonsillor or other upper respiratory tract infections boils 
and carbuncles of t he skin These are coccal lesions usually due to the staphylo 
coccus aureus And are definitely blood borne 

The second group is often puzzling from more than one point of view 
The fatal cases commonly show widespread suppurating foci in different part" 
of the body for example in addition to being found in the 1 ldney abscesses 
have been discos ered m the lungs spleen cerebrum together with suppurative 
endocarditis and meningitis 

In «omc of these cases infection is known to be present m the lower urinary 
tract before the instrumentation is carried out and when renal tenderness 
anil other signs of kidney inflammation occur following the passage of the 
instrument it is perfectly logical to conclude that the infection has occurred 
.W J.he ascend mg route (see ascending infection) but when septic foci develop 
in other parts of the body as a result of the same intervention it is obvious 
that a Wood stream invasion has occurred in which of course the kidney 
may have shared Thus we may have a state of affairs in which the kidney 
has been attacked by both the ascending and the descending routes 

Tiic v\ hole process is more easily understood if we regard the instrumentation 
as stirring up an existing infection rather than introducing a fresh one The 
most severe reactions are seen in old stricture cases in these the urethral 
tissues m the v icimty of and behind the stricture are in a state of chronic 
inflammation The rapid and overwhelming manner m which the invasion 
can occur is difficult to explain on the basis of the introduction of a few fresh 
organisms into the tissues It is not difficult on the other hand to understand 
how a veritable nest of organisms can be stirred into activity by traumatizing 
a chronically inflamed area so that they would be able to reach the kidney 
by every available route 
45B 
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are often to be diMiov erecl In the mile the prostate or seminal vesicles are 
b\ nr the commonest sites for the infection 

Often the nnstale is made of assuming that these organs are blameless 
because palpation alone does not reveal a change Urethroscopy is often 
nccessnn before it can be definite!) established that the focus is in the urethra 
This applies particular!) to the female in whom the urethra is regular!) over 
looked as a possible cause of the patient s symptoms (see urethro tngomtis) 
Hanle\ found that in 246 cases of p)elitis in women 58 5 per cent had 
urethroscopic ev idence of urethro tngomtis 

Cistoseopy is pirticularl) interesting in the early chrome cases let us 
consider for example a case complaining of mild chrome frequents) of mictun 
tion u ith aching m one loin Some mild generalized dilatation of the renal 
pel\ is is present — as indicated by an intravenous urogram— which is not due 
to any obstructive cause The urine in such a case generally contains no pus 
cells and there may or ma) not be a feu cohform bacilli or other organisms 
present 

V search of the pelwc contents reveals a cervical erosion Cystoscopy is as 
likely os not to sbou no abnormality in the bladder except on the front of 
the trigone where an early chronic inflammatory change is detected As 
likely ns not urethroscopy will show a chronic inflammatory change in the 
posterior urethra Thus an inflammatory state is present aptly described as 
urethro trigomti* 

In the past the complete absence of an inflammatory change from the 
general bladder cavity and the ureteric orifices has tended to discount the 
possibility that the renal symptoms were due to an ascending infection 

Tfc ] allot ay outside the ureter {lymph channels ) — \ good deal of expen 
mental w orh has been done by v arious investigators in the hope of demonstrating 
direct lymphatic pathways up the ureters The theory has naturally seemed 
a hopeful one as on first sight the w all of the ureter presents itself as a structure 
winch is aery likely to provide the scaffolding for a direct system of channels 
between the lower urmarv tract and the kidneys But the strongly developed 
-.e^mcntal lateral lymphatic drainage of the ureter which is easy to demon 
strife experimentally is a firm barrier against this method of ascent My 
own experiments on animala with Indian ink have corroborated this most 
clearlv 

\\ e may w ell ask w hy in the presence of one of these pelvic foci of infection 
arc sy mptoms implicating the kidney s so commonly present while other organs 
appear to escape 1 In ansu er to this question it is difficult to avoid the con 
elusion that from the pelwc floor there are pathways that ieai) more readily 
to the kidneys than to other organs The question then arises what are these 


5 As Thompson has pointed out in Chapter I the cellular tissue surrounding 
the bladder prostate testicles spermatic cord vagina uterus Fallopian tubes 
ov aries and rectum is in direct continuity with the cellular tissue w hich occupies 
the renal hilum and which surrounds the kidney This upward connection 
i„ established by a sheath which has been earned by each kidney is it ascended 
from the hollow of the sacrum The dome of this envelope closely envelops the 
miner pole of the kidney the base is wide open to the pelvic cellular tissue Thus 
it is that the spread of an inflammatory process from any pelvic organ is 

■shepherded b> this fascial sbe-ith towards the kidney 

The whole fascial process is 1 nown as the urogenital fascia (Fig 1) it 
tu-ovides the explanation of the common occurrence of upper unnary tract 
symptoms as a result of genital and lower unnary tract infections Uie 


45 c 
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frequent presence of phleboliths in the true pelvis and of calcified glands along 
the upward lymphatic route from the pelvic floor found in association with 
sjmptoms relating to the hidnejs is a constant reminder of the need to make 
a detailed investigation of the genital system when an X ray shows any of 
these to be present 

Helmholz (1918 and 1922) produced some valuable data regarding ascending 
infection as a result of experiments on rabbits Cultures of B coll communis 



Longitudinal sect on of ureter m 
or less parallel to the ureter sho v 


Fig 361 

1 imbar region The strands which run more 
streams of phagocytes laden with ind an nk 


meiits dearl vshnw t * ie ‘bladder and the results noted These expen 
by nay of the nwmrotYYJ 16 Infectlon p> rEad from the bladder to the kidneys 
experiments onYi.nea tl ? sue ll 'e penpelvic tissue Walker (1922) ill 
periureteral tissue p P ' gS S ’ 10 " e<1 that ascent of infection takes place in the 
Xh San mk asY Pen r, ntS Camed out "Wself (1934 and 1930) in 
pigs shoued exactly f ^ W “ gUmea 

ascenLXfXr i and™ d ^e^22Y CO r‘ ,S mfe ° ted !" early stageS ° f 

of the kidney can occur though th« ItacX 1 * * " 




INFECTIONS OF THE KIBM1 S AND DPETERS 713 

It is gencnllj assumed that ascending infection always reaches the renal 
parenchyma from the renal pelvis by nay of the renal papilla? Doubtlessly 
this is the pithnaj of assault upon the lidney substance in certain eircum 
stance-* especially w hen there i=> retention of urne in the bladder but there 
is ev idonce of a pathw xy into the kidney outside of the renal pelvis The peri 
peKie tissue which carries the infection from below enters the hilum of the 
kidney to surround not onI\ the pelvis but the major and the minor calyces 
as well In the latter situations it not only makes intimate contact -with the 
renal substance but it is traversed by the blood vessels which enter and leave 
the kidney 

Mi own experiments with rabbits rats and guinea pigs showed quite 
dearii the inflammatory infiltrations entering the renal substance following 
the course but outside of the blood \ essels 

Helmholz noted m Ins experiments collections of leucocytes m the peri 
peh ic tissue from which the renal substance at times was directly invaded 
Recording these experiments Cabot has called attention to the extensive 
thrombosis of the veins surrounding the pelvis He thinks that these show 
eudenco of an upward spread from the pelvis through the kidney following 
tho course of the blood vessels 

Legueu (1021) remarked upon the fact that in ascending infection the 
infiltration of inflammatory tissue round the pelvis is continued into the renal 
substance round the blood v essels Again he says that from animal expen 
merits it is clear that these lesions spread rapidly 

Both these points were demonstrated in my own animal experiments 
bearing on ascending infection namely that infection spreads from the 
hilum into the renal substance m the perivascular tissue in which it can be 
seen to be distributed throughout the renal substance and that infection 
of tlie kidney may occur within o feu hours of an infection being acquired in 
the prostate cervix or urethra The fibro fatty infiltration of the renal sub 
stance from tho renal hilum which is commonly seen is certainly explicable 
according to this thoery 

Predisposing causes of renal infection— The mere passage of organisms 
mi tiie blood stream through tho kidney does not suffice to produce infection , 
but if in virtue of the prolonged nature or of the virulence of the attack this 
does occur then the renal infection may be said to be due to sonic predisposing 
factor such as renal retention nephritis stone new growth traumatism 
congestion of pregnancy excessive functional activity of the kidney injurious 
substances taken by mouth etc Broadly speaking as regards etiology 
pfvteaepfrtf&tr way ha /iijjded onto two groups — 

1 P\ cloncphritis m a kidney previously healthy but in a state of con 

gestion from some temporary cause as occurs in pregnancy influenza 
a se\ ere chill etc 

2 Pyelonephritis m a kidney which is already diseased as for example 

in hy dronephrosis stone new grow th etc 


Pathology anywhere in the urinary tract ean lead to renal infection 
Hanley (1946) found that in 246 cases of pyelitis in women there was either 
a history of previous urinary tract infection or evidence of co existing 
pathology in the urinary tract m 81 per cent 

The infecting agent in either group comes from the urinary genital or 
intestinal tract or from some other part of the body In the former group 
”n attack m these circumstances will be designated according to its predis 
posing cause such as pyelitis, of pregnancy 
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PATHOLOGICAL ANATOMY 

Renal lesions from infection are necessarily complex They vary according 
to the nature and presence of pre existing disease in the kidney to the tape 
of invading organism and to whether the infection is acute or chronic 

In most cases the inflammation involves both the parenchyma and the 
pel' »s together hence the term pyelonephritis In some of the specimens 
it is possible to discriminate betw een inflammation of the pelvis and the paren 
ch\ mi In others the process definitely predominates m one or other of these 
localities appearing to have spread from one to the other 

It is a general principle that infection of the kidney tends sooner or later 
to invoke the ureter as well In many cases of renal inflammation it is not 
possible clinically to identify the different pathological categories for this 
reason no attempt is made to base the following descriptions on clinical ty pes 
.Because the specimens available for study nearly always show the latest 
stages of the disease it is impossible to know from them the sequence of events 
w Inch preceded the terminal state So much is this the case that the maionty 
ol pathologists do not claim to be able to distinguish microscopically between 
ascending and descending infection of the kidney 

pyelitis— The pelvis is generally slightly dilated The dilatation is 
noleie lmieeh? action of the inflammatory process on the 

flic micoS ™ Jin " “J S He* 1 *° be ?°™ e thickened and lose their suppleness 
rhaees The " i'. 1 s0 , me dar kened areas due to submucous hremor 

there is seen n L hum is often desquamated Throughout the pelvic structure 
hxZXge, a?e P S d,lata “ 0n and ,nfi!trat ’°" of leucocytes often peteclual 

is arartam ESStf?* pol , vls , L 8cn ? ralIy dlIated and thickened and tnere 
Tim m?, rZT f per,pelv, ° «hro fatty infiltration present 
ami course of tlie^on 11 ! 1 ! a PP ea ‘ ances which vary according to the chronic::) 
momhrane which U m , ay 'l* rcd granular or covered with a false 

deposit inav be seen c y . a 8 ‘ 0u 8h upon v Inch granules of phosphatic 
other timeT the sTfac. „T 1““ patchcs ° f i are appLnt At 

resemble those seen in the blarfd r mucosa , ,s dotted with small cysts which 
MicroscopicaUi ehan„„s b . T certain cases of chronic cystitis 
Desquamation of emthehum 6 u° no l ted ,n ad the coats of the pehis 
anti sclerosis of the suhmueo ” and proliferation in others infiltration 

not only ou ,“ic of the , d f tlle ra " sou,ar ooat fib ro fatty adhesions 
entering anil £ me he P re^T V S ° round tho cal J ces a " d ‘he blood vessels 
ho traced right into'the parenchy ma™ 08 11,6 I,OTlvascula ‘' sclerosis can often 

of tl e kidney itself ° d C ,romc Pk e htis there are invariably associated lesions 

course of a f. w^days'when r ld , ney Death may occur from this in tho 

, Ihe kidneys am en Ze ‘ ^ Ct, T ,S °, ver " helmm g character 
of a consistence less firm^tlt'iiFn m C °i° U m? scattered haemorrhages and 
stained urine ln normi J The congested pelvis contains blood 

arc haniorrhage lb h("h e mterst°,t d ‘| latnt, i 0n of n11 tlle vessels is noted there 

is scon to he packed with thl „ '"’ d mto , tlle ‘“holes Tho parenchyma 

lenenct tes 1110 organisms which provoked tile infection and 

The rapid course of e 

changes nrc due to a blood home inTasmn 6 '' ^ time for su PP u ™tion Such 
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Sometimes a number of small abscesses will fuse to form a carbuncle 
At times a triangular area of necrosis with its base towards the outer border 
and its apex towards a calyx will be defined Such an appearance is most 
satisfactorily explained on the basis of a thrombosis in a renal vessel supplying 
the area 

The perirenal fat at this stage may show no great change m some cases 
w hile m others there is cedema and fibrosis of the fatty tissue The opening 
of a renal abscess into the perirenal area is the commonest cause of perinephric 
suppuration and of perinephric inflammatory changes generally 

Radiating suppuration — The kidney is large from congestion and its surface 
is studded with numerous small abscesses 

On section the lesions are most pronounced in the pyramids Here fine 
yellowish lines bordered by red zones are seen radiating like the straight 
tubules from the apex to the base of the pyramid The cortical region will 
generally show a few abscesses but the suppuration clearly predominates in 
the medullary region 

Histologically it is seen that in the pyramidal regions where suppuration 
Ins not occurred there is dilatation of the straight tubules with epithelial 
changes and peritubular infiltration with leucocytes 

The y ellowish lines are seen to be lines of suppuration consisting of leuco 
cy tic concentrations between which the straight tubules appear more or less 
in a state of necrosis There are foci surrounded by zones of leucocytic infiltra 
ion w ith i vascular dilatation and interstitial haemorrhages The cortical zone 
1? , ' a S T htn ' ing onl y tubular dilatation more often suppurating 
ii , ouncl some cases the suppurating cortical lesions correspond 
with t lie lesions more centrally placed 

is to'!" ? n ? t l le P eIv,s ia this group are always strongly involved this 
passages p ted " hencver there is a pre existing dilatation of the urinary 

be t * iese lesions are often others which may be considered to 

the same It, ? ri ? m tke . feting agent having passed into the blood at 
tl,C ;2! !l, hat asc ? nded the more direct route 
cases and rnmhino PPU n a !l° n r ^ lls 18 the surgical kidney of chronic urinary 
flic lesions nro -»im + V*® ^ or J n f °f rena l infection previously mentioned 
and prescnts a snrW T bll * teral The kldne y » some/hat enlarged 
0 P n scebon Wlth 'Projections and depressions 

nmngodTregukrlj thro^wV Lwani"” C ° ,0Ured a " d grey ‘ Sh t,SS “ 

and sliou? the prcs'cnce'of miS lll, !" lgulshe d fre ™ the medulla is atrophied 
scattered widely nuliary abscesses which are arranged in stria; and 

contains P punlTenT\nnl tCn Tl,p n ' 1 ° ften eroded The pelvis is dilated and 
granular surface 1 " e mucous niembrane is thickened and has a 

reddened The w alls* nl and tortuous The mucous membrane is 

Microscopical! v & o 8omet ' me9 very thick 
dilatation with w lurh C 22 " ldc ^ scattered lesions of sclerosis and tubular 
foci of leucocytic inffltmt,™ S n SO ™ ted in fl a mmatory lesions characterized b> 
In short the liX™ ° f ^ tlS9Ue 
Dilatation and infection IraTiT V chan S es seen in a11 types of renal infection 
of acute infection which reart. e ™ sis a nd prepare the soil for further attacl s 
routes " e kidney by both ascending and descending 
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Abscess and carbuncle of the kidney— Sometimes though rnrch, sunnura 
turn h locahrt d to a segment of the 1 «lne\ and lend? to the formation of an 
a kcch ot \ arsing size Sometimes iinn\ small abscesses coalesce to form a 
nrge^nuj >pu rat i ng mass enmmonh called a renal carbuncle (I igs 302 and 363) 
it Jett to tlwiimp itself the abscess nm ojicn into the pelvis or perirenal 
tissue iu the 1 ittcr case a perinephric abscess generally results 



I- 10 383 

Hen* I Cirl mcl<* Tin* t Jn« ofnmin upr^f 2 ’ wl o gave a hi tory 
( f ll nx- uroks |n n in I i ! It lorn t iifhl montl t provio is Ij n 
Mnncj 1 n I ad Ixs-n drn nc<f T-*o months before I e eama 

on 1 r ol «*>r\ ntion 1 e 1 ft 1 an attack of 1 -rmaturm On in\ Mt gallon 
} >■* mi waa fou 1 1 to (>o mfftM will atari ylococc w pjogenca 
mre in V lare” an cling nu felt in hia loin He had fever 

(trail 1MI ami hrnnr ) 


Chronic renal sclerosis— Tho kidney ls generally reduced m size its surface 
is irrc"ulir though smooth and cohered with a thickened opaque and adherent 

^'on^cction n0 { e , atrophy of the cortex, obliteration of the papilla?, 
dilatation of the ealvecs and the pch is 

Histologically there is diffuse sclerosis round the blood vessel* and the 
tubules the latter being dilated The sclerosis is most marked in the cortex 
uJiere the epithelial elements become gradually obliterated This process can 
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lead to atrophy of a considerable part of the kidney, so much so that one 
may be led to believe that the condition present is one of congenital atrophy. 
Sometimes the sclerosis instead of being diffuse is limited to a part of the kidney. 



v m . Fio. 364 

the presence if' V'uEfe™? ^T 1 - 5 as . beon shown experimentally that in 
opposite kidney is reduced ' ,nfoctlon the functional activity of the 

It is difficult to find an i 

hypothesis that a toxin from !S Ua |? ^P'fnation for this phenomenon. The 
damages the other organ is the “'seased kidney enters the circulation and 
b * he raoat acceptable one. This conclusion is based 
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on experimental e\ jdence The tox®mia has been show n to influence adverseh 
organs other than the l idneys J 

Hmmatogenous infection — In the early stages widespread multiple abscesses 
occur which m the early stages do not involve the medulla pelvis or ureter 
The infection is undoubtedly commonly bilateral although clinical evidence 
of this is not always forthcoming at the onset Sometimes a number of small 
abscesses w ill fuse to form a carbuncle 

At times a triangular area of necrosis w ith its base tow ards the outer border 
and its apex towards a calyx will be defined Such an appearance is most 
satisfactorily explained on the basis of a thrombosis in the renal vessel supplying 
the area 

Perinephritis in some degree is constant in these infections On the outer 
surface of the Kidney small abscesses are often apparent and explain the pen 
nephritis The bursting of the more superficial abscesses into the extrarenal 
tissues often leads to perinephric abscess 

Staphylococcus is the common organism found aureus more often than 
albus 

Renal abscesses from coliform bacilli are decidedly uncommon Bacillus 
proteus ammomae has been reported as producing virulent renal lesions 

In the mild cases resolution occurs leaving scars on the surface and m 
the substance of the kidney 

Adhesions between the perinephric fat and the kidney are often the result 
of this process 

In typhoid fever granulations ma\ develop in the ureter and pelvis and 
give rise to hemorrhages There may be local areas of healing w hue in other 
parts of the organ many small abscesses may coalesce to form either a large 
abscess or a carbuncle 

The suppurating process in the renal parenchyma may slowly extend from 
the cortex through the medulla to the pelvis where pyelitis results Through the 
medulla the spread appears to follow the lymphatics in the intertubular spaces 
In renal tuberculosis which is in the great majority of cases blood borne 
the infection advances slow ly and this gives an opportunity for determining 
the direction of the spread in the kidney It is clear m this type of infection 
that the progress direction and course of the spread are as indicated above 
In the very acute type of case the whole kidney is involved in a severe 
infection in the course of a few days the infection showing thrombosis of all 
the principal vessels and involvement of the perinephric tissue 

If the blood vessels are completely occluded the whole becomes a necrotic 


In the mildest cases of renal’ inteetjon onfy a zone towards tfAe periphery 
of the organ is affected which also involves the adjacent fat but the deeper 
oarts of the organ and in particular the pelvis completely escape the infection 
If organisms are found at all m the urine at the outset they soon tend to 
disaouear Great care may be needed m investigating the urine for organisms 
for often the cocci do not respond to cultivation while they are easily identified 

m YsMndingTn Section - As would be expected pathological evidence of these 
rases in their early stages is hard to obtain so that many of the conclusions 
are based on evidence obtained from animal experiments Kidney specimens 
obtained from cases of ascending infection which have terminated fatally do 
nnv distinguishing features from those where the patient has died 
“ft a ’'iSSS&ca™ of the Irdneys The B coh » often found to 
be the organism present m the pus taken from such kidneys 
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The most obvious cases of ascending infection are those in which renal 
infection dev elops after catheterization In spite of the most rigid precautions 
repeated catheterization will inevitably lead to infection of the bladder urine 
in a case of retention although of course there will not always be evidence of 
a spread of the infection to the kidneys 

It is in cases of retention from bladder neck obstructions of different kinds 
and of retention from disease or injury of the nerve control of the bladder that 
these occurrences are seen The so called reflex retention of urine often en 
countered after surgical operations is not uncommonly associated with infection 
in the same w ay 

Ascending infection with obstruction — Theoretically it would be 
expected that the mechanism of upw ard spread in the presence of lower urmar\ 
tract obstruction would have an additional factor according to the degree of 



FT"? , for lf t,m 13 se ' ere then the organisms could simph 
Tnontn n , n d, J cnded J* 1 ® 4 ©™ in , tlie stagnant urine to the renal pelvis Expcri 
mentally this process has been known to occur 

nlof< K stnrJn '? F? 1 ? 'V* 10 occ *™ce than this for often the urine is com 
iml siLrnSorl 1 ^ 1 ^1*5 drawn off by catheter after which it becomes infected 
The most rwLn .^P^ntis occur even though no retention subsequently exists 
, n r° c hm 1,M ° 1 °. XI, « na i T ° r ovents tl,ese ™«»t™ » that the 

elTtct of the retention \° kidneys outside of the ureters but the devitalizing 
the infection n m P re P a red the kidneys as a medium suitable to reccnc 

decree* of ! chlatatinn'*!! PEL ' ES IN . ascending infection— According to the 
thf pelvis and d,K?JT. enfc S ° \ hcre " ,U be retention of purulent urine m 
n mild decree of diHtnti ^ careful inspection of urograms shows that 

being present (I lR 3u) ” ” ° ftCn a PP rccia bIe without any actual obstruction 

gcneLilu' Matmu" ri’creTaSt ft ,n ^‘ c ‘‘ on tho ,oslo " s °f the ureter are 
re 13 dilatation tortuosity and elongation in varying 
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degrees on both sides These changes often add further obstructive elements 
the ? aU 13 ****** inth fibrous tissue and there STund 
change^areseerT ^ W m tte Cases of cbroruc binary retention that these 

If hen the infection has preceded any dilatation that may he present the 
changes aie usually unilateral rather than bilateral and there i* a well marked 
periureteritis extending from one end of the ureter to the other m addition 
to inflammatory changes m the nail of the ureter itself The dilatation of the 
ureter may be very slight in this group of cases but it should be looked for m 
all cases of ascending infection 

The changes noted around and m the wall of the ureter are equally marked 
m connection \j ith the pelvis There is a tendency to dilatation m all cases the 
cavity contains turbid urine and debris from suppuration the mucosa n m 
jected the wall is thickened and may contain plaques of leucoplahia m very 
chronic cases According to the amount of inflammation present the pelvis is 
surrounded by a mass of adherent fibre fatty tissue uhich is also prolonged 
into the kidney round the calyces and blood vessels 

PERIVBPHBtC INFLAMMATION DT ASCENDING INFECTION — There is no doubt 
that infection involves the true capsule of the kidney at an earl} stage In 
a number of cases which have suffered from chronic renal pain associated with 
a focus of infection below the brim of the pelvis I have decapsuhted the 
kidney for relief of pain In no instance have a I failed to observe thickening 
of the true capsule of the kidney doubtless resulting from a spread of infection 
from the renal cortex Moreover the dramatic relief experienced as a result 
of this procedure xn certain cases suggested a restricting effect by the capsule 
on the Kidney Further stages of the spread of infection to the perinephric 
tissues tend to occur m due course 

Pyonephrosis— The term is applied to a dilated kidney containing pus 
A kidney m such a state is enlarged and its surface is covered with lobulations 
representing the dilated calyces The colour of the organ vanes from dark 
red to grey in proportion to the loss of renal tissue The parenchyma is soft 
m consistence 

On section one observes the series of large rounded sacs due to a eombina 
tion of stretching of the calyces and a replacement of the renal substance by 
fibrous tissue These open by small and inadequate orifices into a thick 
walled pelvis which maj or may not be appreciably enlarged A fibrinous 
deposit resembling a false membrane lines the calyces and pelvis tn advanced 
cases in the others various degrees of pyelitis are seen Pus is present in 
all the cavities diluted by whatever urine may be present Active excreting 
tissue mav still be present in which case it occupies the partitions w Inch separate 
the cavities W hen not present it is replaced by fibrous tissue and the micro 
scope shows tins to be infiltrated vv ith leucocytes It is unusual to find glorner 
uh or tubules in such tissues 

According to the state of permeability of the ureter the pyonephrosis is open 
or closed On the other hand a pyonephrosis can be alternately open or closed 

The distension of the kidney may be due to an obv ious obstruction or it 
may occur without any apparent cause as in some cases of hydronephrosis 
It may be the late result of a chronic inflammatory process particularly el 

J . 1— *■ Iwwuiim nanrntPi) or t}lC SClt of 


the ascending variety in which the ureter becomes narrowed 
a kmk w hich is fixed by adhesions in such cases infection |>fay„ »» 
part m the etiology from the beginning Alternatively the kidney nm It 
,n a state of distension and remain free from any considerable degree of mfee 
tion for a period of years before pyonephrosis occurs 
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Once se\ere infection has supervened however abscesses form m the 
parenchyma which is already the seat of atrophy fibrosis and degeneration 
The infection then spreads to the perinephric fat which undergoes in general 
a transformation into a marked fibrosis as a result of perinephritis giving rise 
to a fibro hpomatous mass which forms firm adhesions to neighbouring organs 
The surrounding sclerosis involves also the pelvis the adjacent ureter and 
surrounding tissue and constitutes a peripyelitis and periureteritis which help 
to increase considerably the thickness of the walls of these channels 


CLINICAL TYPES OF RENAL INFECTION 

The hsematogenous infections — These may be divided into three types 
Fulminating acute and the subacute 

The fulaiusating type — Clinically the condition is not often seen it 
occurs more conspicuously m male adults than in females or children 

The effect of the infection on the patient may be severe at an early stage 
The initial stages are quite likely to appear with a rigor upper abdominal 
pain nausea vomiting distension and collapse The temperature is usually 
sharply raised the pulse rapid and there is a falling off in urinary excretion 
A peripheral septic focus such as a boil will probably be found The clinical 
picture may suggest an acute abdominal lesion especially as there is generalized 
abdominal pain and tenderness 

The abdominal symptoms are the result of widespread retroperitoneal 
changes which often accompany kidney lesions The abdominal distension 
and vomiting are apt to distract the attention from the urinary to the intestinal 
tract Leucocytosis is always a marked feature To further direct ones 


attention from the urinary tract there are no urinary symptoms such as 
frequency or dysuria but the urine should be searched carefully for cocci 
1 hese may be missed if a culture only is used but a stained smear will always 
re\ eal them It is usual to find a trace of albumin 

Acute infections — These have the same physical signs and symptoms as 
described in the fulminating type but less in degree 

As the patient is more alert than in the severe form costomuscular and 
auciominal tenderness are more easy to elicit and in this group it should be 
simple matter to determine whether one kidney is more involved than the 
other as is often the case 

„ absen S e of an y striking evidence of disease in the urinary tract is again 
pvEnf f °r emp} l asize3 the probability in the early stages of missing 
after the unne Wlthm the first week cocci should be found 

after this r,p n ^i u a PP rove d method but if the investigation is made 
TheSXS? has pass , e l this evidence may have disappeared 
from the rmimn U ui°^ infective process in the kidneys is often apparent 

ThefaSSr? 3 and 1 . rregular fever over an ^definite period 

muscular is < J n arged and unless the patient be corpulent or 

even though thp> u,/ °° pa patl 5 >n ^he tenderness is of course appreciable 
is present m all the^eTase"" 01 b ° feU 13 lmJlcatlve of perinephritis which 

m c i : 'hire rlTrPnart I r , b a 8 ,? arcl1 should be made for a peripheral lesion 
it is maj initiate the m,al n',fccu“„ Cntil1 abs0e8S ° t,tlS nle!lla and ° 3teom y eI 
beems^apnear m tb ? Urmo ior several weeks after which period it 

ml Verire a UHed U S tb r' m 1 th, | su PI )u . ratlve P™ess m th^.dney 
useit mto a localized abscess or a carbuncle by a 
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fusing of a number of small abscesses or necrosis of a portion of the kidney due 
particularly to thrombosis m the vascular supply to that particular locality 
A natch should always be kept for suppuratn e perinephritis The tender 
ness becomes more superficial in the loin where in due course a slight bu1«nn» 
is noticeable when the patient sits up and leans forward As the condition 
advances a plain \ ray shows obliteration of the psoas margin and slight 
scoliosis with concavity towards the affected side An intravenous urogram 
is quite likely to show some of the opaque medium collected m the perinephric 
region If surgical intervention is postponed long enough cedema and even 
redness of the skin of the loin will be seen (See also Perinephric Abscess ) 
Subacute type — The symptoms are not pronounced and their origin may 
easily be overlooked There is general ill health with backache and only 
moderate fever leucocytosis is not marked and the urine remains free from 
pus unless examined m the first few days of the illness w hen cocci may be found 
In searching for an explanation of the patient a condition a peripheral 
inflammatory state such as a chronic tonsillitis may be considered to be 
the explanation without appreciating that a kidney complication exists The 
ache combined with tenderness which is always present in the lom in some 
degree m these cases should make the kidney condition obvious 

Bicileary hematogenous infections— From a clinical point of view 
bacillary infections of the kidney differ from those due to cocci m that the onset 
and course are more insidious and the condition tends to settle into a more 
chronic state Any of the clinical features seen with the coccal infection may 
be present but are less pronounced and may even be absent It is an inter 
esting speculation w by this should be so 

The three chief groups of organisms which one has in mind are cohform 
typhoid and tubercle bacilli In the days when typhoid fever was more 
common about a third of the cases would have B typhosus in the urine with 
pyuria and with little other evidence that the urinary tract was involved 
\\ ith renal tuberculosis it is quite usual to note an absence of subjective symp 
toms relating to the kidneys 

Clinical types of ascending infection— Infection spreads to the kidney much 
more commonly by ascent than through the blood stream The importance of 
locating the primary focus is obvious from the point of view of treatment 
Clinically the spread of infection by the ascending route may be assumed 
when renal infection exists in the presence of retention of urine in the bladder 
and it may be strongly suspected although the renal infection is not accora 
pamed by retention when the presence of a focus of infection in or in the 
vicinity of the lower urinary tract is known to exist Disturbances of mictun 
tion which are so often present m the latter circumstances certainly support 


this point of view 

Ascending infection without retention — These cases are seen more 
commonly m women and children than in men We wall consider the cases 
under the headings acute subacute and chrome 

•lade turn — In these cases there may be a sudden onset of painful and 
frequent micturition often with hsmaturia The last symptom is generally 
more particularly terminal m relation to passing water the blood comes 
from the bladder . f . ,« 

This type of onset is in sharp contrast with what occurs in the opening 
phase of a hematogenous infection However nausea vomiting a falling off 
of urinary excretion generalized abdominal distension and tenderness wdl 
also occur if the degree of infection is sufficiently severe . , 

These acute symptoms frequently occur in a case that has suffered from 
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previous acute attacks or chronic frequency of micturition After the acute 
condition has settled investigation invariably reveals the chronic focus which 
precipitated the acute attack This w ill be found either m the urethra or in 
connection with the genitalia 

From the onset of the micturitional symptoms the urine contains pus 
organisms — generally coliform bacilli — and of course albumin Neither 
rigors nor pyrexia are common in the initial stages and when these occur 
they are generally a sign that renal infection by ascent has occurred This 
change is manifested by renal tenderness w hich is often more marked on one 
side than the other In due course there is generally evidence of enlargement 
of the kidneys On the whole the course of the illness is shorter and less 
stormy than is seen with the blood borne infections 


The renal infection m most cases will clear up completely when the acute 
attack is settled In others the patient is left with a mild chronic infective 
process in one kidney or in both kidneys as indicated by coliform bacilli 
and a variable number of pus cells in the ureteric catheter specimens 

Other cases are left with an intermittent ache in one loin or in both loins 
even though no evidence can be found by ureteric catheterization that an 
infective process is going on m the kidney 

In severe cases the fever progresses the urinary excretion falls the patient 
sinks into a lethargic state and gradually deteriorates and death supervenes 
Subacute type Cases in this group necessarily show a difference in degree 
ot the clinical features just discussed 

There is chronic bladder irritation general malaise and a tendency to tire 
easily Aching in one loin or in both loms is usual Pyrexia is mild and 
T 16re ! ! of * e ? a tendenc y to polyuria rather than anuria The 
urine contains pus and coliform bacilli 

i h? ontc type This may result from one of the foregoing or its onset may 
(Wnrhann ms ^ lou ® over a considerable period There are present chronic 
disturbances of micturition with evidence of some degree of infection in the 
mute n i 0t uncommon In the mildest type the urine may appear 

shows hut aked examination while the bacteriological investigation 
Ureteric LtW PU \ telk and a col,form or a ™*ed type of infection 
of a much Sl 1Zatl ° n provide evidence of unilateral infection or 
it!ST Ce(l infection on one side than on the other 
rheumatic nams m ^ ams not on ty ' °f aching in the loms but generally also of 
the trunk P various parts of the body particularly in the lower part of 

fociwhi c h are't'li p°tv^ ^ 6S ^ a tl0nS be re 8 arded as due to the chronic pelvic 
hynerpiesis hear! foh « ^ C!lx f c the ldness General ill health with lassitude 
Acute^attacksof cvstu 00n ?* at « m and fl^ulence is also to be expected 
of these cases f Y and Py el °nephntis from time to time are a feature 

steady generaMetenorat^n a ? d ade( l ua te treatment is one of slow but 
enumerated below under ° f the case may ulfc imately be those 

Intravenous urography 

* SP t '»"St^SpXr am groups of oaiyces 

a Me^ortMus 111 ^ m Ul ° “ pper part 18 Bll S htl y dilated and often 


The above changes 


may also be noted in the tw o preceding types 
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Ascending infection with retention— In the majority of cases there is 
an obstructs e condition at the bladder neck therefore this type of case is 
found more commonly in men The amount of retention may vary from a few 
ounces to se\ eral pints The retention may be complete or the patient mai still 
be able to pass some water in spite of chronic retention 

III the mile changes in tf e prostate after middle life provide the commonest 
group But there are many other cases which occur in both sexes in earlier 
life and which seem to be due to a fibrous process which tends to constrict the 
interna! urinary meatus Remora! of some of the tissue with the electrotome 
md subsequent microscopy comm only reieal an inflammatory process 

Then there are cases of urethral stricture the advanced states of which are 
always accompanied by a fibrous constriction of the internal urinary meatus 
also inflammatory in origin 

>»e\t there are cases winch develop retention foUouvtg operations These 
arc sometimes referred to as reflex retention but w here the complication has 
arisen Following an operation m the vicinity of the bladder as for example 
after a panhysterectomy it is probably the result of congestion involving the 
internal urinary meatus or more broadly a derangement of the mechanism 
of micturition as a result of the disturbances of adjacent structures 

Finally there are cases of retention of urine following interference with 
the nerve control of the bladder from disease or injury oj the nerve mechanism 
Sometimes the renal infection develops insidiously there is polyuria 
the unne is pale and contains a small quantity of albumin the temperature 
may have a tendency to be subnormal or it fluctuates slightly or widely in 
relation to the normal the patient tends to become lethargic the appetite 
is poor food produces nausea only fluids are acceptable thirst become 
prominent the tongue is dry red and dirty Accompanying these signs is 
a loss of weight dry skin and a falling off m urinary excretion flatulence 
often gt\es way to looseness of the bowels and dyspnma develops as the end 
approaches The early stages may extend over some years but the ultimate 
prognosis is always bad The above signs are referred to as urccmia 

If a bladder infection has preceded the onset of renal infection the latter 
complication will probably be heralded by an increase in the bladder symptoms 
and of pus m the unne Pyrexia rigors and renal tenderness are all likely 
in this event Of course this tram of events can supervene without a pre 
existing infected bladder urine The passing of a catheter to relieve retention 
is quite likely to be the precipitating cause Any marked elevation of tempera 
ture or blood urea will make it certain that renal infection has supervened 
Once infection has occurred m a ease of chrome retention and has spread to 
the kidneys it may be quite impossible to arrest the progress of the disease 
which may go steadily from bad to worse The change in this respect Ins a 
very decided relationship to the degree of retention especially where it comes 
to the state where the ureters are dilated from back pressure One might say 
that m such a case the soil has been thoroughly prepared for the sowing of the 
seed of infection Rigors remitting pyrexia and rapid pulse and a lethargic 
state may be the course of events hurrying rapidly to a fatal issue 

Surgical intervention of any kind directed towards relieving the retention 
succeeded by ascending pyelonephritis must be recorded as a common cause 
of death m these bad cases of urmary obstruction . 

Obstruction of the ureter at the uretero pelvic junction leads to the same 
kind of consequences to the kidney from infection as obstruction to the bladder 
The after effects of passing instruments tall into the same category 

46 V 
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although when uretenc catheterization is added the consequences may be 
e\en more dramatic The use of intravenous urography as a final measure 
in investigating hydronephrosis should save man} a patient from serious 
C}sto«icopic reactions 


SPECIAL TYPES OF INFECTION 

Childhood — Hematogenous infection — In childhood this mode of renal 
infection is sometimes dramatically illustrated as a result of such infective 
foci as septic tonsils dental abscess, respiratory tract infections, etc In such 
cases heematuria ma\ be the outstanding manifestation of the urinary tract 
infection 

Ascfxding infection — It is a well established fact that female children 
are more liable than males to urinary tract infection with the colon bacillus 
In infanc} this discrimination between the sexes does not exist, as the infection 
occurs in about the same proportion in male and female 

In many children a clue to the origin of the urinary tract infection is apparent 
on inspecting the external genitals In the female a condition of simple vulvitis 
(rig 12))— often seen to be involving the external urinary meatus — is some 
times manifest In the male, atresia of the external urinary meatus may be 
obvious, especially in circumcised children, who often have meatitis with or 
without atresia In others there is balanitis or adherent prepuce with retained 
smegma (I igs 126-131) 1 

bcen assumed that the female urethra more readily 
nnv lY T th r do ? s , the urethra of ‘ho male It is difficult to think of 
fnWt,™ “f 1 ™ 110 " of tlle greater incidence in the female of urinary tract 
infection and certainly no other has been forthcoming 

the ureb.ifl a 'r i,t “ 10 !' t0 assume that the bacteria merely pass by nay of 
intestiaitinns Interru Ption into the bladder, but cysto-urethroscopic 

m ctuSmn .1,^ ° ‘ll " lth lnfcct c d urmo or 8 ™ply ">«> disturbances of 
■n fm.lTmr, ™,; 13 c “ raraon t0 fi " d chronic infective foci particularly 
ticuhrh common m hV? Spence and Moore (1039) found these foci par 
» “ oh,ldrer ‘ ' vho had ' ,uff ered from pyelitis 

or Zsrtsrjr? considerably according to whether the case is acuta 
after . T 3 l be « ms »*«> P a ‘nful and frequent micturition, 
to micturition n. s °^ ten hamiaturia , this is generally terminal in relation 
for a X or "o an ° f b ? od b ™8 ■ good deal of pam 

abdominal pain indent ‘ SG m ,* Py rex,a and tlie gradual development of 
oTcasmS vimiW t ? read °f inflamm ation to the kidneys 1 
urine contains pus and^nltfa ?? sei L ess of tlie hovvels may develop The 

unnarv tract is mvolwvl ° rm baci In some cases evidence that the upper 
clinician may ill be be + lac , k -ng, and at the end of the illness the 

tract During The Jl: ? aS t0 the extent of involvement of the urinary 

scttlo this academic point ^ n ° mstrurnenta l investigation is justified to 

that pus and organism^LasI!!, 9 an( i 6, 8 ns , usual| y subside, ev en to the extent 
remains infected the ]»**<». PPp® 1, from the urine In other cases the urmo 
and X-ra} s ’ or state of affairs calls for investigation by cystoscopy 

quent iiiicturItion C mav ,?\ e m , ore subacute type of case painful and fre- 
gcneral health and a mild f!5f a r nt ’ the P at,ent simply manifesting poor 
the trouble is found on cxnn,!? °* 1 fever » a «d the first evidence of the seat of 
examining the urine In these cases it may be difficult 
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to elicit any renal tenderness but urography and cystoscopy mil reveal the 
presence of a low grade py eloncphntis J 


■. . ■*-- j — uuwuuu Dilatations with or 

without obstructions are the usual causes 

Conoenitvl abnormalities— Mechanical obstructions may occur m anv 
part of the urinary tract from the orifice of the prepuce upwards Extreme 
phimosis because it is so obvious is not 
likely to be allow ed to persist for long 
Atresia of the external urinary meatus 
mav not he noticed so readily especially 
as m some cases the condition develops 
insidiously after circumcision Congenital 
stricture of the urethra generally m the 
penile portion occurs from time to tune 
and may easily escape detection Valves 
in the posterior urethra are extremely rare 
and can be identified with certainty only 
by endoscopy 

larying amounts of vesical retention 
often with only small amounts of residual 
urine and resulting from even mild degrees 
of obstruction at the internal urinary 
meatus are not so uncommon and are 
frequently overlooked In the extreme 
degrees of this condition there is ddata 
tioii not only of the bladder but of the 
ureters and kidneys as well 

At the ureteric orifico ureterocele has to 
be kept in nund as a cause of obstruction 
Stricture may occur at any part of the 
course of the ureter Its commonest site 
however is at the uretero pelvic junction 

thus producing hydronephrosis A rare F o 366 

condition IS W here the outlet of a Calyx IS M Id but definite d latat on of the r ght 
constricted git mg r.,e to the condttton 

known as hydrocalycosis (Fig 32) Other aitock* of nghts ded pyei t 

causes of obstruction are compression of 

the ureter between the pelvis and a renal blood vessel and stone m any part of 
the urinary tract (Fig 40) 

Any of the above conditions occurring m the upper urinary tract may be 
bilateral 

Dilatation of any part of the urinary tract from the bladder upwards may 
occur without any obstructive cause which can be identified (Fig 368) 

Urinarv infections of freqnancy and the PtiERPERitivi — The term 
pi elitis is often used loosely m reference to cases falling into the above category 
without accurate information as to whether the infection is seated m the kidney 
or not Often there is no indication that the infection has ascended above 

tI,0 Jn the great majority of cases the infection manifests itself during pregnancy 
a small proportion only dev eloping during the puerpermtn The signs of mfcc 
tion become obvious more commonly during the fifth and sixth months than 
460 
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m any similar period throughout the pregnancy , but in primipara the infection 
tends to occur earlier and to be more severe than in multipara Most of the 
cases occur during the first and second pregnancies, the incidence becoming 
successiv ely less m the succeeding pregnancies 

In the great majority of cases both the symptoms and signs of infection 
in the urine have disappeared within two weeks of delivery 

The colon bacillus is the commonest organism, and the staphylococcus the 
next 


The routine use of excretion urography has resulted in regular observations 
being made on the urinary tract, in manj series of cases These have shown 
that the dilatation occurs m 100 per cent on the right side, and in from 70 to 
85 per cent on the left 

The dilatation is greatest m the first pregnancy but begins and reaches its 
maximum earlier in multipara than in primipara According to Kretschmer, 
Heaney and Ockuly (1033) the dilatation disappears after delivery during a 

period extending from two to twelve weeks 

The dilatation of the ureters apparently results from the excretion of 
estrm and corpus luteum hormone The excretion of these substances increases 
throughout the pregnancy from the third month onwards MacLean and 
Deming (1943) have shown that the incidence of pyelonephritis runs parallel 
with the incidence of dilatation of the ureter and that both run parallel with 
the increased excretion of estnn and corpus luteum hormone in the urine as 
pregnancy advances 

„ ' vou, d be difficult to denj that the tendency to stasis from the dilatation 
'p ^ encouragement to the onset of infection On the other hand we must 
2‘l the £ auses which determine that infection supervenes in onlv a small 
onlv Thnnt S f „ cases V for Crabtre ? (1929) in reporting on 7,720 deliveries found 
or the b puerpe P rium nt com P Ilcated b y P>elitis during either the pregnancy 

rnitSm" n rI ,?!i SerV r atl0n f *° f man y, cases drives one to the conclusion that the 
Th ye are the same in the pregnancy as in the non 
Howard Hanlev l 1 u 16 ' V been expressed from time to time by others 

of B coh d veht is in haS P u bb®bed figures relating to 200 consecutive cases 
disposmi causpf,n inn™" of chdd bearing age These contrast the pre 
that in lfoth *L° n P re 8 nant » Wlt h 100 pregnant women, and indicate 

speaking the other causes™™ * pr ° mment part ’ and that broadl > 

m a large^mnbeh^eteptpl! 18 ° f C f Se ? P re 8 nanc y with infected urines have 
the form of an erosion nr a vT ,nfect *L d condition of the cervix — generally in 

and at the bladder neck ruretwT" 0 ^” 1 ?' to: 7 f ° CUS m the P osterior uretbra 
of chronic nephritis a ro-trigonitis) In the minority were the cases 

urinary tract In ne P b rosis or stone or tuberculosis of the upper 

called attention to these gei ? erall y the case that the pregnancy 

where the urinary tract , n f^ U f pecte d conditions Another group of cases is 
especially inflammatory— of the°™r S f co , ndar y to some previous disorder— 
a miscarriage— particiilari,, f reproductive organs A previous historv of 
Jmportant of these y ° f the m duced variety — is perhaps the most 

is seated in the ! kidnev»° i atUr f wluch establishes the fact that the infection 

that it has ascended above thm"? I cathelenz ntion may fail to offer proof 
these cases as other than thn „ bladder There seems no reason to regard 
ductive apparatus or the 01 m , ;ilon involving some part of the repro 
the urethra and trigone, which have been flared up by 
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the pngnnnrx anti puerjiermm and whuh may or nnj not involve the kidnev s 
b\ iwvmluy infection J 

The clinical picture max pit suit at the one extreme a ease in which there 
nr< no Kj niptonw at alt except possibly vome mild frequency of micturition 
and in which the urine is found to he infected while at the other is a severe 
acute condition with marked constitutional evmptoms The course of the 
di'-ea*! docs not cliffir m i-scntnls from tint taken bv urinary tract infection 
occurring under other urcumstnntes exci pt tint in certain cases severe renal 
damage results As a rule the uhrmmg symptoms subside in response to 
mild conv rv itnc measures 

Infection following operations on the kidney— Evidence that this has 
occurred will cause no surprise if the opcntion is undertaken m the presence 
of a well established renal infection Itut renal infection may occur when no 
ftich pred is [losing ca««o exists It may comphcito any operation m which 
th< kidnev iso|»cmxl csjiecialh when the renal substance rither than the pelvic 
is incised ns is frequenth done for removal of stone 

There max ho the Midden onset of hy!i fever with the upper abdominal 
ami constitutional signs nlrcadx refi mil to under acute renal infections \\ ith 
such features the surgeon will bo faced with the problem of having to decide 
whethei he should intervene at once and removo the kidnev fl© is faced with 
the difficulty that events may shape themselves favourably under conservative 
mt asures hut that if this is not going to occur tho patient s chances of recovery 
lirgdv dejiotid on the promptitude with which nephrectomy is carried out 
T lit post ojierative infection mm show itself as a prolonged and remitting 
pvrtxm which, ns a rule hnnlly settles satisfactorily without surgical inter 
vc nt ion , 

It is important in all cases m which tho kidney has been opened to fit a 
rubber dram to tho site of tho renal incision 

Renal Inflammation from medicinal substances—This group requires special 
mention because it may be in the course of treatment of a urinary tract infection 
i,\ medication that evidence of this complication arises 

Pathologically the kidnev s show tho lesions of acute nephritis 
There is lumbar pain and often oliguria or even anuria The urine contains 
pus red blow! and epithelial cells hen the urinary excretion is not appre 
cmlih reduced there is genernllv frequency and dysum According to the 
length of time the condition has been present, so there is some danger of 
chronic nephritis 

The svmptoms generally disappear promptly under the appropiiate treat 
mmi* « A veft w? i.\w .wrvJmu)© m question and £ i viqg copious 

fluids and a light diet 

The MiJphonanndc group of drugs especially when given m large doses 
are the most important causes of tins complication The renal tubules and 
iiclvcs and the ureters max be choked with the precipitated crystals of the 
substance m question Sulphapy ndme has been reported as the w orst offender 
hut sulphathintole and sulphadtanne are not free from bkme in this respect 
It ma> be necessary to carry out nephrostomy if the case does not yield to 
conservative measures 


THE DIAGNOSIS OF RENAL INFECTION 

Undoubted!} some cose} of renal infection go unsuspected A general 
pli} sics! examination eacn tbougli carefully conducted may fail to rcv™J 
the true state of aflnirs More often than not one symptom more than another 
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attracts attention and according to the nature of this manifestation it may be 
attributed to some other cause Such mistakes are common with both acute 
and chronic cases Chronic dy spepsia disturbances of the bowels, rheumatism, 
headaches hyperpiesis lassitude and a tendency to sleep at all times often 
ha\e their origin m a chronic urinary infection 

The detection of e\ en a slight degree of tenderness m the costo-muscular 
angle should at once put the clinician on the right track This discovery is 
particularly important m an acute case which simulates an mtrapentoneal 
lesion It is equally true of both pain and tenderness that they are regularly 
present m acute cases but often absent in chronic ones 

Pain is usually aching in character In the acute cases this is severe , m 
the chronic cases this symptom is often intermittent The more acute the 
e con( | ,tl ° n is the more is the pam distributed widely m the upper 
abdomen «o that m the fulminating type some mtrapentoneal crisis in this 



Fio 307 

chronic inflammation* on^hoTack* amUo* Ur . etenC ? rifices 
ofthe,neone 

" 1 th eohe, to theorem gemSls’ thf K h ,1 ete >1 ^ ms widely referred, as is the caso 
istic of infection, but is common tn 1 I n 113 res P ect it is not character- 
Abdominal distension constlmhon l nf ‘° ° S , IOal re " aI condltlons 
The patient s mental condition i/mi.io n i v ° mU,n 9 occur m severe cases 
Instrumental imestial ZT. < l mte >‘ k cly to be confused 

arc essential m some of the urothra and bladder neck, 

s> niptoms it I3 important 3 » if \ CDni l" 0 " I f Si'e the clue to the renal 
investigation is indicated in cases of em ! >er ’ however, that no instrumental 
rues or chronic infection u here ?n ? CUt ° lnfl ; ctlo n. and that there ore some 
more barm than pood, and ahouhl il?""”. 0 . 1 ' 1 .” 1 !!*' c’tigation is likely to do 
i iiiain m doubt a (:ct her t),(. , onl| t , ''d In certain cases therefore.it 
it involv cs an, of the upper urmlrf f 13 loca , lzcd to the bladder or " hothor 
Cystoscopy nlion, „1 cl, J trac t as well 
cathekr specimens of urmo me nn l! U ' lroler, ° onfioes (rig 307) Ureteric 
conditions prevailing the®!*,, 3 PI , <> rt " I " t, es for discriminating between the 

observed lllinng , 1 „. e,» to ^ *’ ’ Tho oration of .Sd.go carmine 
rmnl function and of t|,e r un ,K 31 ? nce 8 ues “ good idea both of the total 
non of one hidne, as compared with the other 



INFECTIONS OF Til} KIDNEYS AND UPETERS 731 

Observation of the condition of the urine as ,t is expelled from the ureteric 
onnees may also gno valuable information 

Once pyelonephritis n recognized it must at once be decided whether it 
is tuberculous or not As a rule a sound opinion can be formed at onee on 
this point from the cystoseop\ but w here doubt exists the urine must be 
exhaustively examined for tubercle bacilli 

The urine — Polyuria is present in a large number of cases especially in 
tlie early stages 

Reliable observation on the urine requires that the collection and examma 
tion of the urjno be carried out with due care The urine must have been 
freshly collected under sterile conditions In tie male, it will suffice if the 
patient passes first a small portion which is discarded and then the specimen 
for examination into a sterile bottle In He female a catheter must always 
be u*ed This applies equally to female children Before passing an mstru 
ment the vulve should be wiped with a swab moistened with antiseptic and 
then with a dry swab 

The usual chemical examination is first carried out In a marked proportion 
of cases of hematogenous infection apart from a trace of albumin the ordinary 
urine examination will result in a report that the unne is negative m this 
particular typo of case however the greatest help should be forthcoming from 
an examination of the unne in the early stages but this assistance may not be 
mailable unless certain precautions are taken These consist in thoroughly 
centrifuging the urine and then examining the stained deposit rather than 
relying on culture for although cocci are present they often will not grow on 
ordinary culture media Cabot advises that the centrifuging should be done 
at high speed for thirty minutes when the unne is apparently normal After 
four to six day s in a hematogenous infection the cocci tend to disappear so that 
a urinary investigation may fad just because it has been done at the wrong 
time Where pyuria is present the pitfalls I haie mentioned hardly arise as 
the bacteria in these circumstances are usually easy to identify 

The absence of any renal symptoms still leaves the clinician m doubt as 
to whether the infected urine indicates a renal or merely a bladder infection 
This point can often be settled only as a result of an instrumental investigation 
In acute cases such a procedure is definitely contraindicated and an mvestiga 
tion of this kind if necessary at all must be left until all acute symptoms 
ha\c subsided 

pyelography — Instrumental pyelography — Since the discovery of intra 
venous urography the instrumental form of tins radiographic examination is 
very seldom necessary and in most cases there is no justification for employing 
the procedure Certainly it would be quite unwarranted to practice it m the 
presence of an acute infection and even with a chronic mfection there is always 
the danger of flaring it up into an acute state 

Another disadi antage of this method is that it does not give a true picture 
of the ureter as the passage of the catheter prevents detection of the minor 
tortuosities of this channel Tins is an important matter with regard to chronic 
inflammation because m this condition the ureter often becomes a little hyper 
trophied and thus somewhat lengthened as well as dilated Also this method 
fails to show the irregular outline of the renal pelvis which often results from 

chrome pyeliti^ ^ excre tton urograms fails to give a clear impression of the 
t„ine\ \n certain cases the instrumental procedure will be 
e °d,t ed The mSrenaT pressure which results from the injection of the 
tod t)Te Bjimp L, the edeantege of demonstrates the presence of 
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Urinary antiseptics of the sulphonamide group (see p 767) should be given 
mth considerable caution They certainly should be withheld in the presence 
of renal failure r 


For medicinal treatment see p 763 

The administration of fluid — Bi the mouth — Large quantities of fluid 
should be taken daily barley -water for preference (see p 764) but ordinary 
water need not be despised m the absence of the former weak tea milk and 
water and lemon drinks are also efficacions and mav be used as alternatives 
to lighten the task of steady drinking The exercise of this important principle 
helps considerably by diluting toxins and encouraging their elimination from 
the kidnejs An intake and output chart should be carefullj kept as this 
shows at a glance not only the amounts taken and excreted but indicates at 
once whether or not there is any renal failure 

Generally between 80 and 120 02 of fluid (*> 200 and 3 400 cc ) should 
be taken m the twenty four hours As the patient unprov cs so the amount 
may be steadily reduced \\ hen the patient is too lethargic to tal e b} the 
mouth or vomiting is present the fluid must be taken by other methods 
which are discussed below In the presence of vomiting it is sometimes grati 
fymg to see how effectively this Bymptom can be brought under control b} 
skilful fluid administration 


Subcutaneous fluids — When drinking is impracticable the subcutaneous 
method is perfectly effective and is simpler and often less dangerous than 
the intravenous method and need only be continued until such time as the 
patient is able to resume taking fluid b> the mouth 

At least two needles should be inserted into different subcutaneous areas 
and the drip so regulated that no swelling of the tissues is allowed to occur 
The dripping of the transfusion should be regulated to about 30 to 40 drops 
per minute it should be made even slower than this if absorption is not 
keeping pace with the inflow as indicated by local mdema If it u, necessary 
to continue this method for twenty four hours or more the locality of the 
injection should be changed more than once during the period of administration 
Normal saline should be used Glucose is irritating to the tissues 
Intramuscular fluids — This method while being as equal!} simple as 
the above to administer offers this advantage that absorption is quicker from 
a muscular than from a subcutaneous zone The same supervision must he 
exercised with regard to the rate of drip 

A 2 or 3 in needle is entered obliquely into the outer aspect of the thigh 
in the upper third until the point touches the femur the needle is then 
withdrawn for a fraction of an me* tend fined to the thigh ruth sdhssire 


plaster , , , 

Intravenous fluids — The intravenous method requires much more 
supervision and care than the subcutaneous or intramuscular This applies 
particularly if there is any evidence of renal failure for if more fluid is intro- 
duced into the veins than can be dealt with by the kidnejs it will be an embar 
rassment to the heart and collect in the tissues and cause oedema The kidncj s 
will share in this state and thus their functional activity w ill be further im 

^The lack of due care m the intravenous administration of fluid earned 
sufficient!} far will lead to the death of the patient and the reason for this 
will be obvious on the post mortem table in the widespread oedema of mam ol 

the viscera which will be revealed there , t . 

It is essentia! when administering fluid b\ this method to make frequent 
observations on the amount of fluid excreted bv the kidne}s in relation to 
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the intake Any evidence of renal failure calls for very slow administration 
which must be discontmued if renal function is not quickly improved It 
would be wise to abandon this method if 10 oz administered over two hours 
is not effective m improving the urinary output 

It is useful to remember that even in the absence of signs of renal insuffi 
ciency a slow rather than a rapid administration is always advisable Forty 
drops a minute will average about 20 oz (550 c c ) in four hours and this rate 
is quite fast enough Two pints administered in this way may find the general 
condition sufficiently improved for the patient to resume taking fluids by 
mouth Sodium sulphate (4 3 per cent ) has a reputation for diuretic action 
in these cases 

Fluids bv the rectum — Only in special circumstances is this a satis 
factory method of administering fluid The difficulty is that the patient often 
does not retain the fluid The occasion on which this method is eminently 
satisfactory is when the patient has just returned to bed after a general ana?s 
thetic If the opportunity is seized and the saline is run in at once it is usual 
for an injection of 20 oz to be retained If however there is a delay of half 
an hour or so before the injection is made that is to say when the patient is 
eginmng to come round from the anaesthetic either a part or the whole of the 
injection will be rejected by the patient This tendency is even more marked 
the^Tocedure 80101 * 8 pa ^ ien ^ and ^ 18 usua ll> inadvisable to waste time with 


? hls 18 carn «l out through a ureteric catheter and gives 
Uerformerl th n m C lr0 , mC cas ? s ‘specially in females in whom it is more easily 
reaction “ “ d wh ? m ‘here » less danger of an unfavourable 

pelves tn th™ lnst ™ m ® nta tion It should be reserved for cases with dilated 

pyelitis of* pregnancy 60 ^ * " ° ,tCn to « d™™ » sra ° f 

This^is because ^ Wlt *‘ normal saline rather than an antiseptic 

out the pelvis and this^S* 611 * 1 rated 8 , olutl ° n 13 generally used for washing 
to fill the bladder Tiw!? ^ ^ Up cystltls ^ antiseptic were used with which 
has a well founded £2? f to 10 c c ™ a Y be injected at a time Silver nitrate 
Iniectionsmav kPS*?/* a 8U,tabIe ^^stance for injection 
increasing strengths from? m foOO^n't % fortni S h ? lv intervals in gradually 
are also beneficial Pam and feve? ? P ^ 5 per cent , Collargol and argyrol 
expected if the treatment- pev e f 85 a reaction to the treatment must be 
On the whole it ?T d 0I,t at short intervals 

say 1 per cent In this wav larver P t0 weaker strengths of silver nitrate 
The instillation has the^ffeS r qUantlties can be used and with less pain 

act,v,ty of thB pdv,s and 

up colic from over distension^ 60 mt ° tbe P e * vls ver y slowly for fear of setting 

of renal infection Treatment*” tbls variety as in the great majority of cases 
measures As far as surreal C , onsists m t,ie first instance of conservative 
an unsatisfactory measure \ lnterven tion is concerned nephrotomy usually is 
is present This is a diffioulf « eX( fp tl0n may be made lf a localized abscess 
at operation Sometimes m tlon 10 diagnose but may be discovered 

maj locate a single liecrot.e ^? Ing a perinephric abscess the exploring finger 
and dram 8 neerot,c ar * a in the kidney which is easy to evacuate 

Nephrostomy i s advisable in ^ 

with retention in the kidnev cases where the infection is associated 

y etimes as a preliminary to nephrectomy 
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Nephrectomy should be reserved for ca*es w hich are unmistakably unilateral 
and of the fulminating type cases which are progressive in spite of a fair trial 
ot conservative treatment and cases where renal retention is present 

In discussing the routes of invasion of the kidne> we have referred to the 
fact that there j a good reason to feel that the kidney sometimes becomes 
mtecteo through the blood stream following urethral instrumentation 
phrcctomj is often the treatment indicated in unilateral eases of Juemato 
genous infection but when the renal infection occurs following urethral 
instrumentation nephrectomy is indicated only when a unilateral pathological 
state pre-existed conservatn e measures entirely are indicated 

In haematogenous infection from other sources it is largely accepted that 
in the cases mentioned above nephrectomy is the treatment of election when 
the infection is unilateral A large bod} of opinion is m favour of nephrectomy 
in the majority of cases As opposed to this radical \iew is the experience 
of many others that the condition often subsides without surgical interference 
In addition there is aluajs the possibility that the infection may involve 
the remaining kidney — % real disaster should this occur on the other hand 
the speed} elimination of the mfectne focus with the prospects of a fairly 
quick convalescence is sometimes a justifiable expectation This is in contrast 
to the prolonged illness from conservative measures to sa} nothing of the 
continued danger that the other kidney may become involy ed from the existing 
renal infection 


There is no doubt that where the condition is haematogenous in origin 
and yyhere there is evidence of suppuration in the kidne} which shoyvs no sign 
of subsiding after a reasonable trial with conseryative measures nephrectomy 
should be earned out It is therefore essential to first eliminate the possibility 
that the renal condition is the result of ascending infection from the lower 
urinarj tract or the reproductive organs for should this eventually turn out 
to be the case the patient yvill be indeed fortunate if bilateral infection does 
not ultimately supervene 

In coming to a decision on this point it is not enough to discover that the 
patient has or recentl} has had some subcutaneous infective lesions I have 
experienced a number of such cases yyhere a careful investigation lias revealed 
an unsuspected prostatic infection In such circumstances there is the pro 
babihty that both the subcutaneous and the renal infection are secondary to 
the prostatic condition and herein lies the danger of ascending infection to 
the other kidne} 

In all the circumstances if renal suppuration has gone on to a perinephric 
abscess the loin must be incised and tbe abscess drawved 

We may usefull} bear in mind that yvidespread staphylococcal abscesses 
are a well known complication of urethral instrumentation under certain 
conditions and it is not unreasonable to behe\ e that these maj occur mde 


pendenth of instrumentation , . 

Foemin atino hematogenous infection — If there is an> degree ot 
certamt} m the surgeon s mind that the condition is unilateral then prompt 
nephrectomy should be undertaken Any tenderness m the costo muscular 
angle of the opposite side at once contraindicates operation 

Acute h eh vtogenous infection— In this t}pe of case it is better not 
to rush into operation early intery ention often reieals no more than wide- 
spread tin} abscesses scattered about the surface of the kulne} yyhich cer 
tamly is not a sufficient reason for carding out nephrectom} If one lad 
waited this condition might quite easily have subsided or contnnl} in»} 
have developed into a more definite indication for operation Uoreoyer too 
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lead to pyelonephritis and death unless prompt steps are taken to deal with 
the distended bladder The best treatment is the early establishment of per- 
manent suprapubic drainage 

Although pyelonephritis can occur in spite of the most scrupulous observance 
of aseptic principles in relieving retention of urine, strict attention to these 
rules must never be relaxed 

Acute pyelonephritis without retention— The patient should certainly be 
confined to bed The outstanding feature in the medication should be the 
administration of liberal quantities of fluid (about 5 pints in fcu enty four hours) 
Frequency of micturition is generally an accompaniment of these cases 
because cystitis usually precedes the renal infection The bladder symptoms 
are often very distressing at one stage, when there may be not only great 
frequency but dysuria and terminal hsematuria as well 

The cystitis calls for local treatment not only to relieve the patient’s 
distress but because of the beneficial effect that may reasonably be expected 
on the course of the renal infection A hypodermic injection of £ gr of 
omnopon or a suppository of morph hydrochlor , gr J, and ext belladonna 
ale , P B ’98, gr l, will give temporary relief from the discomfort Washing 
the bladder out with 2 per cent boracic lotion, even on one occasion only, 
often has a dramatic effect on the course of the illness, benefiting both the 
vesical and the renal infection The vesical lavage may with advantage be 
repeated daily for about a week The principles already laid down with regard 
to diet and bowels should be followed For medicinal treatment, see p 769 
If the temperature does not react favourably to the measures employed, 
investigations must be undertaken to see if some complicating condition such 
as py onephrosis is present An intravenous urogram is generally indicated as 
the first measure 


As far as the future is concerned if the predisposing cause of the infection 
is not obvious it is important that when the patient has recovered from the 
acute illness a thorough investigation should be carried out, especially with 
regard to the genital organs and urinary tract, with the object of finding a 
chronic focus This is particularly necessary with a view to controlling a 
tendency to future attacks and a state of chromcity 

A kidney, the seat of retention and acute infection — The nature of treatment 
will depend on The amount of renal dilatation , the degree of infection , 
the state of the other kidney and how ill the patient is It is a matter of 
experience that rest in bed and plenty of fluids generally cause the pyrexia 
and other acute symptoms to subside Therefore it is wise to institute im- 
mediately this expectant treatment, while suitable medicinal remedies may be 
added If the patients condition begins to deteriorate in spite of these 
measures then generally surgical procedures will be necessary 

In the lesser degrees of dilatation ureteric catheter drainage is often effica- 
cious in this direction prov ided that the catheter can be made to enter the renal 
pelvis the catheter may be left in position for several days On the other 
land the instrumentation may have the opposite effect to that desired, and 
ma e the patient w orse This applies particularly if the catheter tends to be 
como blocked If this difficulty arises the catheter must be removed forthw ith. 
l T** 1 10 i ( ?" rce dilatation of the kidney is only slight, relief of any 
obstruction which may be present will not result in a cure of the renal infection 
In tact such a kidney will not only remain in a state of chronic infection but 
11 1 jti J ° Ct to acute attac,vS from time to time and bo the cause of chronic 


If the condition is advanced the kidney will he m the form of a sacculated 



INFECTIONS OF THE KIDNEYS AID URETERS 739 

dilatation containing urine and pus from w hich drainage is quite inadequate 
The kidney has non reached the stage which would be properly described as 
a pyonephrosis and surgical interference becomes essential 

If the state of the opposite kidney permits it and there are no other ini 
portant contraindications then nephrectomy should sooner or later be earned 
out Sometimes it is wise to establish nephrostomy first This may be neces 
sary if consen ati\ e measures fail to allay an attack of acute infection because 
a large py onephrosis is present or if the general condition of the patient contra 
indicates nephrectomy Care must be taken in carrying out this measure to 
see that good drainage is provided throughout the whole kidney in other 
words all dilated calyces must be opened up and drainage maintained in this 
state Failure to accomplish this will add no benefit from the nephrostomy 
Undoubtedly the best results from nephrostomy are obtained when the inter 
rent ion is made early 

In certain cases it may be considered inadvisable to carry out nephrectomy 
at a later date or to delay removal of the kidney for an indefinite period In 
these circumstances a permanent nephrostomy' apparatus /» fitted This will 
enable the patient to lead a fairly normal sort of life with the exception of any 
form of violent exercise 

A successfully conducted and properly controlled nephrostomy can be 
responsible for restoring the patient to an excellent state of health and cer 
tamJy will generally reduce the hazards which would otherwise exist when 
nephrectomy is undertaken 

It Ins been my practice in carrying out nephrostomy to arrange the opening 
mto the kidney so that the tube enters the flank towards the front rather than 
the back In this w ay the patient is able to exercise some personal supervision 
in the adjustment of the tube m the fistula (Fig 433) 

In the course of the convalescence following the wide opening up of a 
pyonephrosis drainage of the kidney by tube is maintained taking care that 
the tube enters well mto the kidney In these circumstances after reducing 
the size of the drainage tube to that of the nephrostomy tube the latter will 
fit easily mto position Strict supervision is necessary not only with regard to 
cleansing of the tube but also to see that the latter does not become shortened 
to the extent that the tube no longer enters the kidney Should this occur 
much of the benefit of the nephrostomy will be lost and it may be necessary 
to dilate the fistula with gum elastic bougies before it is possible to reinsert the 
tube to the proper extent For details of nephrostomy technique see p 100 
Primary nephrectomy if it can be carried out as it often can is an emi n 
ently satisfactory procedure In many cases this course is a perfectly proper 
one to follow especially if acute symptoms have subsided as a result of expectant 
treatment and once the patient is through the ordeal of the operation there 
« ill be the great advantage of a complete cure 

In carrying out this procedure the surgeon naturally tries to extirpate the 
kidney n ithout rupturing it He may not succeed in this and pus may escape 
into the w ound or it may be wise to deliberately drain the kidney during the 
operation m order to reduce it m size Although some infection of the wound 
will necessarily result from these measures serious consequences are not usual 
if generous drainage of the w ound is provided before it is closed 

Subcapsular nephrectomy especially after nephrostomy always tends to 
simplify remov al of a difficult kidney 

In certain eases after nephrectomy the ureter which is left behind remains 
the seat of inflammation and is responsible for continued pam This ureteritis 
in due course may be expected to subside sometimes by causing complete 
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lead to pyelonephritis and death unless prompt steps are taken to deal with 
the distended bladder The best treatment is the early establishment of per- 
manent suprapubic drainage 

Although pyelonephritis can occur in spite of the most scrupulous observance 
of aseptic principles in relieving retention of urine strict attention to these 
rules must never be relaxed , . . , , x , . 

Acute pyelonephritis without retention — The patient should certainly be 
confined to bed The outstanding feature in the medication should be the 
administration of liberal quantities of fluid (about 5 pints in tv enty -four hours) 
Frequency of micturition is generally an accompaniment of these cases 
because cystitis usually precedes the renal infection The bladder symptoms 
are often very distressing at one stage v hen there may be not only great 
frequency but dysuna and terminal haimaturia as w ell ^ 

The cystitis calls for local treatment not only to relieve the patient’s 
distress but because of the beneficial effect that may reasonably be expected 
on the course of the renal infection A hypodermic injection of $ gr of 
omnopon or a suppository of morph hydrochlor , gr J, and ext belladonna; 
ale , F B ’98 gr £ will give temporary relief from the discomfort Washing 
the bladder out with 2 per cent boracic lotion, even on one occasion only, 
often has a dramatic effect on the course of the illness benefiting both the 
vesical and the renal infection The vesical lavage may with advantage be 
repeated daily for about a week The principles already laid down with regard 
to diet and bowels should be followed For medicinal treatment, see p 769 
If the temperature does not react favourably to the measures employed, 
investigations must be undertaken to see if some complicating condition such 
as pyonephrosis is present An intravenous urogram is generally indicated as 
the first measure 

As far as the future is concerned if the predisposing cause of the infection 
is not obvious it is important that when the patient has recovered from the 
acute illness a thorough investigation should be carried out, especially with 
regard to the genital organs and urinary tract with the object of finding a 
chronic focus This is particularly necessary with a view to controlling a 
tendency to future attacks and a state of chromcity 

A kidney, the seat of retention and acute infection — The nature of treatment 
will depend on The amount of renal dilatation, the degree of infection, 
\Vvfc % Vate of Viie uVntT kidney and kow iYi the patient is It is a matter of 
experience that rest m bed and plenty of fluids generally cause the pyrexia 
and other acute symptoms to subside Therefore it is wise to institute im- 
mediately this expectant treatment while suitable medicinal remedies may be 
added If the patient s condition begms to deteriorate in spite of these 
measures then generally surgical procedures will be necessary 

In the lesser degrees of dilatation ureteric catheter drainage is often effica- 
cious in this direction provided that the catheter can be made to enter the renal 
pelv is The catheter may be left in position for several days On the other 
hand the instrumentation may have the opposite effect to that desired, and 
make the patient worse This applies particularly if the catheter tends to be 
come blocked If this difficulty arises the catheter must be removed forthwith 
Unless the degree of dilatation of the kidney is only slight relief of any 
obstruction which may be present will not result in a cure of the renal infection 
in lact such a kidney will not only remain in a state of chrome infection but 
ill health 1 *° aCU * e stacks from time to time and be the cause of chrome 
If the condition is advanced the kidney will be in the form of a sacculated 
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dilatation containing mine and pus from which drainage is quite inadequate 
The kidney has now reached the stage which would be properly described as 
a pyonephrosis and surgical interference becomes essential 

If the state of the opposite kidney permits it and there are no other im 
portunt contraindications then nephrectomy should sooner or later be carried 
out Sometimes it is wise to establish nephrostomy first This may be neces 
sary if consort ative measures fad to allay an attack of acute infection because 
a large py onephrosis is present or if the general condition of the patient contra 
indicates nephrectomy Care must be taken in carrying out this measure to 
see that good drainage is piovided throughout the whole kidney m other 
words all dilated calyces must he opened up and drainage maintained m this 
state Failure to accomplish this will add no benefit from the neplirostomy 
Undoubtedly the best results from nephrostomy are obtained when the inter 
\ ention is made early 

In certain cases it may be considered inadvisable to carzy out nephrectomy 
at a later date or to delay removal of the kidney for an indefinite period In 
these circumstances a permanent nephrostomy apparatus is fitted This will 
enable the patient to lead a fairly normal sort of life with the exception of any 
form of v lolent exercise 

A successfully conducted and properly controlled nephrostomy can be 
responsible for restoring the patient to an excellent state of health and cer 
tamly will generally reduce the hazards which would otherwise exist when 
nephrectomy is undertaken 

It has been my practice in carrying out nephrostomy to arrange the opening 
into the kidney so that the tube enters the flank towards the front rather than 
the back In this way the patient is able to exercise some personal supervision 
in the adjustment of the tube m the fistula (Fig 433) 

In the course of the com alescence following the wide opening up of a 
pyonephrosis drainage of the kidney by tube is maintained taking care that 
the tube enters well into the kidney In these circumstances after reducing 
the size of the drainage tube to that of the nephrostomy tube the latter will 
fit easily into position Strict supervision is necessary not only with regard to 
cleansing of the tube but also to see that the latter does not become shortened 
to the extent that the tube no longer enters the kidney Should this occur 
much of the benefit of the nephrostomy will be lost and it may be necessary 
to dilate the fistula with gum elastic bougies before it is possible to reinsert the 
tube to the proper extent For details of nephrostomy technique see p 100 
Primary nephrectomy if it can be earned out as it often can is an emm 
ently satisfactory procedure In many cases this course is a perfectlj proper 
one to follow especially if acute symptoms have subsided as a result of expectant 
treatment and once the patient is through the ordeal of the operation there 
will be the great advantage of a complete cure 

In carrying out this procedure the surgeon naturally tnes to extirpate the 
kidney without rupturing it He may not succeed in this and pus may escape 
into the wound or it may be wise to deliberately drain the kidney during the 
operation m ordei to reduce it in size Although some infection of the wound 
will necessarily result from these measures serious consequences are not usual 
if generous drainage of the w ound is provided before it is closed 

Subcapsular nephrectomy especially after nephrostomy always tends to 
simplify removal of a difficult kidney 

In certain cases after nephrectomy the ureter which is left behind remains 
the seat of inflammation and is responsible for continued pain This ureteritis 
in due course may be expected to subside sometimes by causing complete 
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obliteration of the lumen of the ureter but in exceptional eases a suppurating 
periureteritis is set up uhich leads to a discharging sinus A urinary fistula 
!s also seen from time to time the latter condition results from the ascent ol 
urine from the bladder up the dilated ureter As a rule by providing adequate 
drainage down to the open end of the discharging ureter the flov, of urine may 
be expected to cease m due course 

The abo\e complications of nephrectomy call attention to the necessity 
for removing as much as possible of a dilated or thickened ureter at the time of 
the nephrectomy whenever this is practicable 

Chronic pyelonephritis without obvious obstruction— The important line to 
follow is to seek out and treat any chronic focus of infection that might be 
keeping the urinary tract infection alive not forgetting to investigate the 
urinary tract itself so is to be able to remedy any abnormality there which 
might retard progress from the treatment Of recent years a conception of 
the word focus has grown up which has tended to direct attention to such 
localities as the teeth the tonsils and the accessory air sinuses Although such 
associations cannot be denied the foci already referred to as occurring in or 
adjacent to the lower urinary tract are much more important because they 
occur more commonly and treatment of the focus in question usually yields 
strikingly beneficial results on the urinary tract condition 

It is a complete misdirection of energy m such cases to concentrate attention 
upon attaining a sterilization of the urine while the primary source of the 
infection is left to reproduce urinary tract infection at a later date 
For medicinal treatment of the infection see p "69 

The amount of success achieved m relation to the kidney by treating the 
primary focus of mfection will depend largely on what chronic changes have 
already taken place in the kidney itself Degeneration of the parenchyma 
particularly where this gives rise to the changes recognized m pyelograms as 
obliteration abbreviation or clubbing of the calyces must be considered as 
permanent The same applies to dilatations without obstruction involving 
the pel\ is or ureter The presence of any of the above abnormalities m any 
important degree would render it unlikely that an existing chronic renal 
infection would ever be permanently eradicated 

Urinary tract infection in (children — Acute infections are commonly referred 
to as pyelitis but m many cases the evidence that the kidneys, am involved 
is lacking the predominating feature being that of cystitis but nevertheless 
pyelonephritis is likely to occur Confinement to bed and the taking of 
copious fluids are the important principles of treatment to observe here 
Hums taken by the mouth is a difficulty the intramuscular or the subcutaneous 
method is the next best altemativ e Most cases make a straight forw ard re 

co\ ery e\ en by these simple means Intravenous administration should be em 
ploy ed only when the intake can be carefully checked against urinary output 
edicmally success is claimed for several different lines ot treatment — 
arge oses of alkalis acidification of the urme and formaldehyde containing 
arU ?f tV ketogemc diet sulphonamide group of drugs (see p 767) 

11 , tl ® cas ® tends to continue m i subacute or a chronic form or if acute 
attacks tend to recur then a careful investigation must be carried out to ascer 
tain it there is a focus of infection or a urinary tract abnormality which is 
pnmanly responsible for the infected state 

i,f exte P t the urinary tract must be carefully searched and if 
some condition is found which predisposes to mfection and which cannot be 
free'from infect™' 6 ” n ° PrOSpeCt of k “Pu,g the urinary tract permanently 
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Dilatations with or without obstructions are both found The latter 
unfortunately are only amenable to remedy when localized to one side of the 
upper urinary tract Dilatation from obstruction does not present the same 
difficult} in treatment It is sometimes necessary in this connection to do a 
nephrectomy because of a stenosis of the ureter 

\part from the more obvious conditions in the urinary tract there are 
certain minor ones w hieh might easilj escape attention and which are important 
as predisposing causes of urinary tract infection and because they are amenable 
to treatment 


In the male there are the follow mg Phimosis balanitis adherent foreskin 
with retained smegma meatitis in the circumcised atresia of the external 
urinary meatus which is more common in the circumcised All these conditions 
lead to a mi'd infection of the urethra and ultimately of the posterior portion 
In the female there is the same type of urethritis often as a part of a 
simple chronic vulvitis More rarely a chronic cervicitis is present 

\ mild chronic form of urethritis the origin of which is unknown and which 
is onl} identifiable by urethroscopy occurs in both sexes 

Sometimes there is generalized narrowing of the whole urethra in a not 
■very marked degree and which is easily overlooked 

The treatment of phimosis balanitis adherent foreskin and meatitis does 
not require elaborating Meatotomy for atresia of the external urinary meatus 
how e\ er requires special care and supervision The meatus should be enlarged 
with a pair of pointed scissors taking care to cut just to one side of the frenum 
down to the level of the coronal sulcus Bleeding is controlled by pressing the 
cut edges together for two minutes The whole urethra is next gently dilated 
With the proper metal sounds for children Then some \ in ribbon gauze 
soaked in liquid paraffin is packed into the navicular fossa This is removed 
when the patient first passes water Each day for the next five days the cut 
edges are gently separated The cases of chronic urethritis and urethral nar 
row ing should be treated by dilatation (see p 279) 

Urinary tract infection during pregnancy and the puerpenum— The term 
paelitis of pregnancy is used loosely in reference to urinary tract infection 
disco\ ered during pregnancy or the puerpenum The treatment adopted 
will naturally vary according to the nature of the symptoms which may occur 
suddenly or insidiously and be mild or severe If there is any pyrexia vomiting 
or other toxic symptom rest m bed must be insisted upon 

In the acute stage the treatment will not vary from that of ordinary acute 
pyelitis That is to say liberal fluids light diet urinary antiseptics (see p 
7i4) and careful supervision of the bowels In the chrome stage the patient 
complain of no symptoms which call attention to the urinary tract 
and the infection mav owe its discovery to the routine examination of 
the urine As soon as is practicable a thorough investigation must be 
made This will include intravenous urograms cystoscopy and possibly 


urethra copy , , , . 

Occasionally an important condition such as a urinary calculus or hydro 
nephrosis is discovered and the question will have to be decided whether 
an operation should be done at once or delayed until after the confinement 
If such a discovery is not made until late in the pregnancy and there are no 
severe symptoms related to the urinary tract surgical treatment should be 
postponed If on the other hand the urinary tract abnormality is detected 
at an early stage of the pregnancy and there have already been alarming 
symptoms operative rectification of the condition should be earned out ns 
soon as possible The prospects of being able to do this without disturbing 
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obliteration of the lumen of the ureter but in exceptional cases a suppurating 
periureteritis is set up which leads to a discharging smus A urinary fistula 
is also seen from time to time the latter condition results from the ascent ot 
urine from the bladder up the dilated ureter As a rule by providing adequate 
drainage down to the open end of the discharging ureter the flow of urine may 
be expected to cease m due course 

The above complications of nephrectomy call attention to the necessity 
for removing as much as possible of a dilated or thickened ureter at the time of 
the nephrectomy whenever this is practicable 

Chrome pyelonephritis without obvious obstruction— The important line to 
follow is to seek out and treat any chronic focus of infection that might be 
keeping the urinary tract infection alive not forgetting to investigate the 
urinary tract itself so as to be able to remedy any abnormality there which 
might retard progress from the treatment Of recent years a conception of 
the word focus has grown up which has tended to direct attention to such 
localities as the teeth the tonsils and the accessory air sinuses Although such 
associations cannot be denied the foci already referred to as occurring in or 
adjacent to the lower urinary tract are much more important because they 
occur more commonly and treatment of the focus in question usually yields 
strikingly beneficial results on the urinary tract condition 

It is a complete misdirection of energy in such cases to concentrate attention 
upon attaining a sterilization of the urine while the primary source of the 
infection is left to reproduce urinary tract infection at a later date 
For medicinal treatment of the infection see p 769 

The amount of success achieved in relation to the kidney by treating the 
primary focus of mfection will depend largely on what chronic changes have 
already taken place in the kidney itself Degeneration of the parenchyma 
particularly where this gives rise to the changes recognized m pyelograms as 
obliteration abbre\ lation or clubbing of the calyces must be considered as 
permanent The same applies to dilatations without obstruction involving 
the pelvis or ureter The presence of any of the above abnormalities in any 
important degree would render it unlikely that an existing chronic renal 
infection would ever be permanently eradicated 

Urinary tract infection in [children — Acute infections are commonly referred 
to as pyelitis but in many cases the evidence that the feadxuiys. are m\ (fixed, 
is lacking the predominating feature being that of cystitis but nevertheless 
pyelonephritis is likely to occur Confinement to bed and the taking of 
copious fluids are the important principles of treatment to observe Where 
fluids taken by the mouth is a difficulty the intramuscular or the subcutaneous 
method is the next best alternate e Most cases make a straight forward re 
emery e\ on by these simple means Intravenous administration should be em 
p o\ cti only w lien the intake can be carefully checked against urinary output 
Medicinally success is claimed for several different lines ot treatment — 
argo < oses of alkalis acidification of the urine and formaldehyde containing 
dnigs ketogeme diet sulphonamide group of drugs (see p 767) 

, l C£ T e * eiK S cor, tinue in a subacute or a chronic form or if acute 
T aC r\t Cm rec l ir then a careful investigation must be carried out to ascer 
tam there is a focus of mfection or a urinary tract abnormality which is 
primanh responsible for the infected state * 

1 '\, , .?!L eKte r nt th . c urinar J tract must be carefully searched and if 

5 found " hlch predisposes to infection and which cannot be 

freedom pr °’ pMt ° f ”™“y *«* Permanently 
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Dilatations with or without obstructions are both found The latter 
unfortunate!) are onlv amenable to remedy vv hen localized to one side of the 
upper urinary tract Dilatation from obstruction does not present the same 
difttculty m treatment It is sometimes necessary in tins connection to do a 
nephrectomy because of a stenosis of the ureter 

Apart from the more obi ions conditions in the urinary tract there arc 
certain minor ones which might easrly escape attention and which are important 
as predisposing causes of urtnan tract infection and because they are amenable 
to treatment 

In the male there are the follow ing Phimosis balanitis adherent foreskin 
with retained smegma mcatitis in the circumcised atresia of the external 
nnnari meatus which is more common in the circumcised All these conditions 
lead to a till’d infection of the urethra and ultimately of the posterior portion 
In the female there is the same type of urethritis often as a part of a 
simple chronic vulwtis Afore rarel) a chronic cervicitis is present 

\ mild chronic form of urethritis the origin of winch is unknown and which 
i> onh identifiable bv urethroscopy occurs in both sexes 

Sometimes there is generalized narrowing of the whole urethra in a not 
verv marked degree and winch is easily overlooked 

The treatment of phimosis balanitis adherent foreskin and meatitis does 
not require elaborating Afeatotomy for atresia of the external urinary meatus 
however requires special care and supervision The meatus should be enlarged 
with a pair of pointed scissors taking care to cut just to one side of the frenum 
down to the level of the coronal sulcus Bleeding is controlled bv pressing the 
cut edges together for two minutes The whole urethra is next gently dilated 
with the proper metal sounds for children Then some \ m ribbon gauze 
soaked in liquid piraffin is packed into the navicular fossa This is removed 
when the patient first passes water Each da) for the next five days the cut 
edges are gent!) separated The ca«cs of chronic urethritis and urethral nar 
rowing should be treated b) dilatation (see p 279) 

Urinary tract infection during pregnancy and the puerperium— The term 
pvehtis of pregnane) is used loosely in reference to urinary tract infection 
discovered during pregnancy or the puerpenum The treatment adopted 
lull naturally iar) according to the nature of the symptoms which may occur 
Middenlv or insidioush and be mild or severe If there is any pyrexia vomiting 
or oilier toxic s) mptom rest in bed must be insisted upon 

In the acute stage the treatment will not vary from that of ordinary acute 
p)elitis That is to say liberal fluids light diet urinary antiseptics (see p 
774) and careful supervision of the bowels In the chronic stage the patient 
Awn mm/dun of no sv nvntoms which call attention to the urinary tract 
and the infection ma) owe its discovery to the routine examination of 
the urine As soon as is practicable a thorough investigation must be 
made Tins will include intravenous urograms cystoscop) and possibl) 


urethroscopy , , , , 

Occasionally an important condition such as a urinary calculus or hydro 
nephrosis is discovered and the question will have to be decided whether 
an operation should be done at once or dela)ed until after the confinement 
If such a discovery is not made until late m the pregnancy and there are no 
severe svmptoms related to the urrnar) tract surgical treatment should be 
no tponed If on the other hand the urrnar) tract abnormality is detected 
at an earl) stage of the pregnancy and there have already been alarming 
svmptoms operative rectification of the condition should be carried out as 
soon as possible The prospects of being able to do tins without disturbing 
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the pregnancy mil -vary according to the stage of the pregnancy and the 

seventy of the operation 

In an uncomplicated case which has passed from the acute into the subacute 
stage daily bladder lavage (see p 697) should be added to the routine measures 
already mentioned and if this does not suffice drainage of the one kidney or 
both kidneys by leading ureteric catheters in position for several hours may 
produce a dramatic improvement But ureteric catheterization should be 
undertaken only with a full sense of responsibility regarding the danger of 
interrupting the pregnancy Woodruff (1943) believes that the indwelling 
ureteric catheter constitutes an important cause for the beginning of uterine 
contractions It is therefore important that other means should be tried 
before resorting to this measure and that when it is employed the catheter 
should be left in position no longer than is absolutely necessary 

As alread} pointed out pregnancy cases of urinary tract infection are 
simply ordinary cases of urinary tract infection which have been aggravated 
by the pregnane} Therefore at a convenient time after the puerperium 
steps should be taken to deal with any predisposing cause that has been dis 
cov ered For example a cervical erosion should be cleared up and any neces 
sary treatment for tne urethra or bladder neck carried out 


INFECTION OF THE URETERS 

Ureteritis is nearly always part of an inflammation which involves the 
kidney and often the bladder as well and although it is exceptional to find 
an inflamed ureter without the kidney being mvolved yet in certain cases 
the parenchyma is the seat of an inflammatory process while the pelvis and 
ureter are not 

If there is any narrowing of the ureter as a result of the inflammation 
an aggravation of the latter condition must be expected in the kidne} 

Cases where only a part of the ureter is the seat of inflammation have 
been recorded (Fig 368) 

./Etiology — The organism is the same as that which affects the kidney 
The responsible organisms m their order of decreasing frequency are as follows 
coliform bacilli enterococci staphylococci streptococci proteus bacilli 
pneumococci gonococci pyocyaneus bacilli 

Infection can occur by a number of routes — 

(o) Tlte ascending route is the most frequent one following urethritis 
urethral stricture cystitis prostatic disease calculus foreign 
body and new growth of the lower urinary tract and disorders 
of the reproductive organs m the female 
(o) The descending route the ureter being infected secondarily to 
an > inflammatory condition in the kidney 
(c) Direct spread from a focus of inflammation adjacent to the ureter 
such as salpingitis inflammation of the broad ligament appen 
,llclt >i prostatitis and vesiculitis 

; J J?. ircct «I Jrea d from accidental wounds or operations on the ureters 
t J irough the blood stream This route is admittedly rare but seems to 
occur as a localized ureteritis in the presence of a ureteric calculus 

for exam i»lc ? ? Coun S ed b r a P rc existing state of the ureter 

lowpr I iinn«li a V lt,0 * n " nci ma y result from an obstructive condition m 
1 PathMftMrM \n r ^* Cfc ° r ex,st without any apparent cause (Fig 369) 
.l„ol™F25? ™>tomy-Aom UltETElt. ns — In thi, utato the ureter is 
thickened <r<loninl,„„ anil it, lumen is enlarged The inflammation mai ho 



Fig 368 

Local led nflarnmat o > d atnt on of left reter 1 nt a 
venous urogram m a woman aged 40 who had suffered 
from attacks of cj st t a on and off for se en yea s 



t 


Fig 369 

B ateral d 1ft tat on of ureters in a ease of generalized 
citron c ur nary tract infect on 
749 
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localized to the inner coats but generally the whole thickness of the wall is 
involved The mucosa is seen to be injected and often petechial haemorrhages 
are present microscopically an infiltration with leucocytes extends through 
the inflamed zone in places small areas of necrosis indicating abscess formation 
and interstitial haemorrhages may be noted 

The inflammation generally involves the ureter in its whole length al 
though the condition may be more marked in some areas than in others 
Occasionally the inflammation is strictly localized to a segment of the ureter 
generally towards the lower end (Legueu 1021) 

Periureteritis generally accompanies the inflammation of the urctor and 
may proceed no further than oedema or exceptionally it may go on to abscess 
formation which commonly presents m the iliac fossa The latter course of 
events is generally due to the presence of stone in the ureter 

Chronic ureteritis — -This condition is most commonly demonstrated in 
association with obstructive conditions of the lower urinary tract for m these 
states there is a pre existing dilatation of the ureters w hich encourages infec 
tion In these circumstances the condition is bilateral and the ureters become 


thickened elongated and tortuous These changes are accompanied by a 
deposit round the ureter of fibrous tissue which fixes the tortuosities firmly 
by adhesions and may result in narrowing of the lumen in places As indicated 
m Chapter I marked periureteric changes may be due to infection w Inch has 
ascended entirely outsido of the ureter 

The ureteric orifices may be normal in appearance but even so they no 
longer function normally because of the rigidity of their walls This rigidity 
is due to changes in the bladder wall resulting from distension and infection 
In other cases they are fixed in a gaping condition Sometimes they are 
retracted as well as gaping Another variety of chronic ureteritis is ureteritis 
without dilatation characterized by thickening of the walls without an increase 
in calibre or length of the canal 

Histological examination of the walls of these chronically inflamed ureters 
shows in certain places a loss of epithelium replaced by fibrous tissue the 
mucosa is thickened and infiltrated with leucocytes the muscular layer is 
equally thickened because of sclerosis between the muscle bundles 

Pseido membranous uretentis is a rare form of the inflammation m which 
the wall is cov ered in certain places 1 y a greyish false membrane resulting from 
a necrosis of the superficial la} ers of the mucosa 

Another unusual form is cystic ureteritis in which the mucous surface is 
dotted w ith numerous small cysts produced by the obliteration of gland like 
structures which are inflammatory m origin 

Pyoureter-— T his can occur when a dilated ureter which may contain a 
stone has been left behind when nephrectomy is performed 

Symptoms and signs Pain is the outstanding feature and occurs from tw o 
i erent causes The pain of a diseased ureter the pain of a diseased kidney 
w lie i is referred along the ureter Colic may occur in either the acute or the 
chronic form of inflammation 

Both the pain and tenderness caused by the ureteritis occur along the 
course of the channel The latter sign is particularly to be noted on rectal or 
vagina pa pa ion or in the para umbilical region In exceptional cases palpa 
hon not only elicits tenderness but allows the thickened channel to be felt 
FrC n™ I £| 1 c t 1 Y 1 ? I 8ymi>t ° im of renal disease which dominate the picture 
Uiagnosis As the ureter is commonly inflamed along with the 1 ldncy in 
cases of renal infection it is not uncommon in acute cases especially when 
ascending in origin to find tenderness along the line of the ureter 


Fig 370 

Cenical erosion in same patient 
as Figs 371 372 and 373 


Fio 371 

Internal urinary meatus 


l V 1/ \ 
/ 


fvBtoscopic view showing chrome 
Cystoscopic vw left ur eteric orifice, this 

l,°7oS» U^munded by petechue 


PNI 


Fio 373 

_ , showing marked chronic 
Cystoscopic ' ,e " „_- invo hangtho trigone, 
inflammatory cli gw und t , us g The patient 
and milder eh g*® ^ whoso left renal 

«« a *°”medV*tone and whose right 
pelvis containea dl ] at *d There w as 

renal pelv» V?l Sosion (See Fig 370 ) 



746 TEXTBOOK OP GENITO U R I K A R Y SURGERY 

In vaginal examination in the female and on rectal examination in either 
sex this sign can often be elicited at the lower end of the ureter The knee 
elbow or flexed lateral position may enable the finger to reach the tender point 
in a difficult male case A desire to micturate as a result of pressure with the 
finger on this region is a further sign A thickened ureter felt in this way will 
raise the question of tuberculosis 

Alild dilatation or tortuosity of the ureter as manifested on excretion uro 
grams when not explicable on the basis of an obstructive condition and except 
in pregnancy cases should generally be regarded as indicating an inflammatory 
state This is often so in cases of mild chronic infection of ascending origin 
and m w hich infection is not suspected 

Prognosis — The outlook for the ureter depends upon the extent of the 
changes that have already occurred and upon whether or not there are chronic 
lesions of the bladder or kidney In the presence of any of the latter a gradual 
deterioration m the condition of the ureter must be expected With regard to 
the former if there is already tortuosity adhesions and dilatation to any extent 
the prospect of improvement would be small without surgical intervention 
Treatment — As the inflammation has generally spread to the ureter from 
an adjacent organ it is the latter which will require to be treated 

For example either the kidney or the bladder or both these organs may call 
for attention Drainage of an inflamed kidney or bladder can appreciably 
improve the condition of the ureter 

There are certain cases where an inflammatory process has left behind a 
constriction of the ureter which will encourage inflammation to persist in the 
kidney as well as in the ureter In some cases the remedy for this will often 
require surgical interference to relieve the obstruction In others it is advisable 
to keep the narrowing under control by intermittent dilatation with ureteric 
instrumentation 

There are some unilateral cases however w here as a result of the condition 
of the ureter the changes in the kidney indicate that there is no other course 
to follow than to perform nephrectomy 
Pvoureter requires ureterectomy 

Where a periureteral abscess has resulted this will require incision and 
thorough drainage Later it may be necessary to undertake further surgical 
measures to deal with the underlying cause of the suppuration 

H P WlNSBURY \\ HITE 
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CHAPTER LXVIII 

PERINEPHRITIS 

NON-SUPPURATJVE NEPHRITIS 

P ERINEPHRITIS is invariably’ associated with acute or chronic in- 
flammatory diseases of the kidney It is most commonly seen with 
renal stones, tuberculosis, infected hydronephrosis or pyonephrosis and 
chronic pyelonephritis 

Pathology — The inflammation leads to a diffuse or localized fibrous tissue 
formation between the renal and penrenal capsule The perinephric fat may 
be unaffected or increased especially m the region of the renal smus and along 
the vessels m the renal pedicle With suppurative lesions in the kidney the 
fibrous tissue may be greatly increased and the fat may be cedematous or may 
disappear altogether, the fibrosis extending into the kidney tissue which 
shrinks , indeed, at operation it may be difficult to find the kidney This is 
known as the fibrous or sclerotic variety of perinephritis as distinguished from 
the fibro hpomatous type in which the chief change is an increase m the amount 
of permephnc fat, which becomes Iobulated and densely adherent to the renal 
capsule, and bo hard that on exploration it gives the impression of a growth 
When the infection of the kidney lies chiefly in the renal pelvis these changes 
are most likely to affect the renal sinus (pensinusitis), the renal vessels being 
constricted and lying m the midst of thick, hard fat If the renal lesions are 
at the poles, change is liable to be localized to these areas, spreading over the 
kidney as the disease extends With tuberculosis of the kidney the fat may 
be found to be infiltrated with tuberculous inflammatory material 

The permephnc thickening may be very adherent to the surrounding 
tissues diaphragm, colon, peritoneum, etc 

Symptoms and signs — Perinephritis is most often unrecognized by virtue 
of any symptoms it produces, and is first discovered at an operation to deal 
with an underlying lesion in the kidney Sometimes, although sy mptoms may 
suggest renal disease, no lesion is found other than a mild bacilluria, which 
may at the moment of investigation even be absent Some observers regard 
the disease as a clinical entity Weyman (1940), for example, regards 80 per 
cent of cases with these symptoms — and sometimes including hsematuria, 
unassociated with obvious renal lesions — as having a unilateral origin, mostly 
on the right side, secondary to infection from the renal pelvis through the 
vessels of" the cortex or via the lymphatics from the bow el 

Renal pain may be a prominent symptom, either of the nature of colic or 
of a dull aching character, present day and night In the absence of other 
evidence, perinephritis may' be suspected 

The urine may be normal or intermittently contain pus and bacteria 
The kidney, if felt may have lost its mobility In the most advanced 
cases an indefinite sw elling may be discovered 

Intravenous pyelography may prove loss of renal function Retrograde 
pyelography may demonstrate a shrunken renal pelvis capable of holding only 
2to|cc, due to a mass of dense fibrous tissue surrounding it, or to chronic 
infection , the pelvis may he distorted if bands of adhesions stretch across it 
The ureter may show kinking and displacement 
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Treatment— Treatment of perinephritis depends on the measures required 
to deal with the disease m the underlying kidney In the nulder cases after 
dealing w ith the primary lesion removal of infiltrated perinephric fat especially 
after nephrectomy for tuberculosis should be carried out In the most severe 
cases it may be impossible to do any thing with the thickened fibro fatty 
tissue except that it may have to be incised so that the kidney may be removed 
by the subcapsular method If no obvious lesion can be found m the kidney 
and pam is a prominent symptom decapsulation of the kidney is the only 
measure of treatment which suggests itself with removal of as much of the 
fibro fatty tissue as possible especially from the region of the pedicle this 
must be carried out w ith the greatest care Bands causing kinkmg of the ureter 
or renal pelvis should be excised 

SUPPURATIVE PERINEPHRITIS 

A perinephric abscess originates either from a pre existing lesion of the 
kidney or from an infection reaching the kidney area via the blood stream or 
lymphatics It lies in the first instance withm Gerota s capsule and tends 
to remain localized to that situation It is one of a number of abscess forma 
tions classified as subphrenic the majority of which lie outside the capsule 
It will be seen from the following percentages in 3 608 cases of subphrenic 
abscess compiled by Ochsner and de Bakey (1038) that abscesses connected 
with the kidney are relatively few (7 6 per cent ) The majority are connected 
with the bowel and neighbouring structures — 


Appendix 

30 7 per cent 

Stomach and duodenum 

28 7 

I ner and bile passages 

12 8 

Thoracic lesions 

24 

Spleen 

37 

Pancreas 

1 2 

Intestine 

1 8 

lemale genitalia 

1 4 

Metastatic or primary 

3 2 

Kidney 

20 

Traumatic 

24 

Tubercle 

0 9 

Unknow n 

7 4 


/Etiology—' The origin of perinephric abscesses may be set out as follows — 

1 IIfval causes 

(а) Rupture of or lymphatic extension from a pyonephrosis associated 

with calculus formation tuberculosis renal carbuncle or other 
suppurative lesions of the kidney 

(б) Trauma leading to rupture of the kidney 

2 FxTJl \RF\ \L CAUSFS 

(a) Metastatic from a distant lesion 

(i) By direct infection of the permeplmc tissues 
(u) Bv pyogenic metastasis in the kidney with secondary 
involvement of the perinephric tissues 
(m) By lymphatic infection along the ureter from pelvic 
suppuration 

(b) Direct infection from subphrenic abscesses or pelvic abscesses 
tracking upwards along the ureter 
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The metastatic variety is the commonest form of perinephric abscess The 
infection is brought to the renal area by the blood or lj mphatic stream from 
a distant infected lesion commonly in the skin the upper respiratory passages 
the prostate etc The primary focus may be still present or have healed 
months before the perinephric abscess develops Although there are differences 
of opinion it is fairly clear that the perinephric fat becomes secondarily 
m\ olv ed from the renal tissues Cortical abscesses or scars of such can be found 
m the kidney at operations or in the post mortem room m nearly all cases 
This \ lew is now commonlj held and has been confirmed by man) observers 
Cases of bilateral abscess formation ha\ e been noted 

The remainder of the perinephric abscesses are secondary to pre existing 
lesions e g pyonephrosis stone tuberculosis trauma etc 

It is reported that in children perinephric abscesses do occur apart from 
renal infection and a feu writers state that such maj happen even in adults 
as primary or bilateral lesions 

Pathology — Perinephric abscesses are usually unilateral and are commonlj 
on the right side they may be bilateral They may bear no relation to the 
kidnev but most commonlj are found behind and nearer the upper than the 
lower pole thus the kidney is pushed downwards and forwards rarely do 
the\ spread to the front of the organ They maj remain localized first inside 
the renal (urogenital) and later inside the perinephric fascia but have a 
tendency to track downwards along the ureter inside the former sheath (Fig I) 
and the psoas muscle to reach the pelv is and groin In late stages the abscess 
may point through the abdominal wall either in the post renal angle or in 
Petits triangle The wall of the abscess which is often densely thick and 
fibrous becomes firmly adherent to the surrounding tissues espectallj the 
diaphragm and muscles of the posterior abdominal wall The abscess maj 
rupture into the surrounding tissues the peritoneal cavity or the bowel By 
lymphatic spread it may infect the pleura and even cause an empjema 

Symptoms, signs and diagnosis — Perinephric abscesses are most commonlj 
found in male adults betw cen the ages of 25 and 45 they also occur in children 
Greenwald and Kreskv (1941) record eleven cases in children under 1 jear of 
age 

W hen the abscess is a complication of some renal disease e g renal calculus 
tuberculosis etc with pus formation suspicion that an abscess is forming is 
raised bj an exacerbation of the previous sj mptoms and signs The diagnosis 
is difficult however with cases of metastatic abscesses unassociated with 
symptoms of a renal lesion The same may be said for those hav mg an extra 
renal origin 

The onset is generally insidious In more acute cases a rigor or series of 
ri«ors usual!} preceded bj a period of general ill health and fatigue js the 
s}°mptom followed by remittent fever oscillating between 100 and 104 to 
10a degrees Fahrenheit without any localizing sj mptoms 

A v ariety of diseases are suspected among the commonest being typhoid 
fever influenza pneumonia phthisis infective endocarditis pjelitis etc 
The possibility of a perinephric abscess should be included in this list especially 
if a history of a recent or remote skin lesion can be obtained 

As a first step a blood examination including blood cultures agglutination 
tests urine examinations should be made A polymorphonuclear leucocj tosis 
of l 9 000 to 25 000 per c c will exclude the first two on this list Bacteria ana 
pus m the urine and the nature of the micro organism will be most useful 

md Tpmod os long as til o to five tteehs during « Inch the patient maj become 
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%erv ill indeed may intervene before localmng symptoms develop In the 
earlv stages pain may be absent or quite insignificant but eventually general 
abdominal pain backache resembling lumbago or fibrositis or a typical deep 
seated renal pain of either the dull ache or renal colic variety appears The 
pain is increased if when standing erect attempts arc made to bend towards 
the opposite side an effort which may be impossible owing to the rigidity o 
the erector spin* muscle on the affected side Attempts to roll over in bed 
have the same effect Pam may be referred to the hip joint or thigh and be 
associated with a limp owing to spasm of the psoas muscle 

A troublesome and persistent cough aggravating the pain especially if 
accompanied by trivial abnormal physical signs often leads to an erroneous 
diagnosis of a thoracic lesion 

Physical signs may be completely absent Tenderness and rigidity of the 
lumbar and upper abdominal muscles may prevent an adequate examination 
of the loin without an anaesthetic The thigh on the affected side may be 


drawn up and rotated outwards and a kyphosis produced on attempting to 
extend the leg suggesting m a child the presence of spinal or hip joint disease 
The latter will be excluded by demonstrating free movements in the lup joint 


in the flexed position 

With the patient in the sitting position on deep inspiration diminished 
expansion of the lower thorax may be observed Air entry may be diminished 
and signs of oedema of the base of the lung may be present Sometimes a small 
pleural effusion is found which on withdrawal may show the presence of poly 
morphonuclear leucocytes 

As the abscess enlarges tenderness on palpation or percussion in the costo 
vertebral angle or on pressure on the last rib becomes an evident sign 

On deep palpation in the hypochondrium an indefinite swelling may be 
felt well up under the rib margin A diagnosis of a pyonephrosis rather than 
perinephric abscess should be made if the margin of the lower pole of the kidney 
can be readily distinguished 

Fventually a palpable tumour which does not move on respiration bulges 
into the loin Such a swelling is commonly the first ev idence of the presence 
of a perinephric abscess Atcheson (1941) m his series states that a mass on 
the loin was discovered m 60 out of 117 cases on the day of their admission to 
hospital Later the skin becomes red and cedematous 


A careful examination of the lower abdomen is required to exclude the 
possibility of the abscess arising from the appendix or a pelv ic lesion tracking 
upwards 


The urine may or may not show any abnormality The absence of pus 
does not necessarily mean that the kidney is not involved Pus and bacteria 
commonly the staphylococcus pyogenes aureus are usually found after the first 
week or ten days A pyuria without baetena suggests the presence of a tuber 
culous lesion in the kidney Other bacteria are streptococci and B coll 
communis Confirmation of these findings by ureteric catheterization is useful 
and in doubtful cases will indicate which kidney is mvoh ed The pus is seldom 
large in amount unless a pyonephrosis is present 

Kadiography serves two purposes first in helping to arrive at an early 
diagnosis and secondly in excluding such external origins as caries of the 
SP- Rip disease renal calculi or possibly tuberculosis of the kidney 

lhe following positive evidence of a perinephric abscess may be found and 
one or more of the findings may be observed ( 1 ) Abnormal shadow in the renal 
lossa (2) fixation of the kidney on respiratory or positional movement 
best demonstrated in association with pyelography which according to 
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Mathe (1937) is an early sign occurnng in all cases (3) blurring of the margins 
of the psoas muscle (Fig 374) (4) displacement of the kidnej downwards 

and forwards demonstrable in lateral pictures especially pjelograms 
(5) lateral curvature of the spine with conca\ity towards the affected side 
(Fig 374) (6) fixation of the diaphragm on respiration (7) demonstration of 

a small pleural effusion (8) displacement of the hepatic or splenic flexures 
(9) a pyelogram in the presence of a renal carbuncle will show splaying or 
deficiency of the calyces or the absence of a pelvic shadow if obtained by the 
intravenous method (10) a pyelogram may show the opaque medium to be 



rena^ouHmeV a ig 8 lr 375 U and™76T er eSpeclaI1 y " hen ‘his is seen outside the 

tucked upbetv eentheTivCT diaphraemT ^ OS5lbIe to discover a small abscess 
Treatment-There is onlv oLSl n spme "‘“lout exploration 
the abscess Primary staphylococc-d ^ ?? f trea J ment namely to evacuate 
great a hurry unless there is ew ’ al ’ s “® c \ s hould not be opened in too 
sooner they are opened the better <>v,d8n ' :<, that Pis » present when the 

of the lom Other°routes dSJTV’” 1 b h V"? 0 lnclslon through the muscles 
route 48 2 per cent transpleural T* ~ lgher mort3l “y transpentoneal 

ranspleural route 50 per cent transmuscular route 
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10 8 per cent Although the abscesses are as a rule unilocular care should 
be taken that no pockets or side tracks are left unopened or undramed The 
surface of the kidney should be carefully examined for a rupture a discharging 
carbuncle a scar on its surface a py onephrosis etc It is seldom advisable 
to runo\ c the kidney at this stage e\ cn if a pnmarj cause is present a similar 
lesion mi) be there or appear at a later date in the opposite kidney although 
this is uncommon An abscess in the kidney may drain and leak as soon as the 
perinephric abscess is evacuated failure to do this invariably leads to the 
formation of a sinus vv Inch indicates the need for a secondary nephrectomy 
\ py onephrosis should lie drained Further interference is to be avoided until 
later 

Abscesses due to local extrarenal causes should be similarly dealt with 
The foul smelling pus of an appendix abscess — the commonest cause — is 
usually sufficient to indicate its origin but whatever the cause the origmal 
lesion should l c dealt with at a later date A tuberculous abscess of the 
spine requires the conservative technique to which these lesions are always 
submitted 


PERINEPHRIC SINUS 


This occurs between the skin in the lumbar region and the perinephric 
tissues It is commonly connected uith the kidney resulting from an opening 
of that organ as h\ nephrostomy or upon the incision of a perinephric abscess 
and mnv persist after the ineffective removal of an obstruction of the ureter 
by calculus 

Probibh the commonest form of perinephric sinus is the leakage of a 
tuberculous sj tnal abscess which has tracked backwards along the sides of the 
vertebra? through the lumbar muscles These sinuses may be close to the mid 
lino or pass to the surface v la Petit a triangle 

Any abdomnal abscess which tracks into the loin may point and rupture 
in this region The commonest is retrocecal appendix abscess A duodenal 
fistula resulting from injury during the removal of a kidney is not unknown 
but must be rare , , , 

The history of the origin of the fistula should indicate its cause but if 
this fails the passage of radio opaque material along the sinus will do so The 
first of tbc«e requires removal of the kidney the Becond the conservative 
measures usually employed in the treatment of spina! disease the third the 
removal of the appendix etc and the last the closure of a duodenal opening 
accompanied by a gastro enterostornj 

\\ Girling Ball 

(Rev sed by the Editor ) 
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CHAPTER LXIX 

URINARY FEVER AND URffiMIA 

T HIS term is used to cover alt the various phenomena which occur as 
a result of the entry of bacteria or their toxins into the organism from 
a focus in the urinary system 

Several grades of this infective process can be recognized — 

1 The indications are that the inflammation is purely local in one part 
of the urinary tract, e g the urethra and its adnexaj , the bladder , 
the kidneys 

2 There is a state of pyaemia as a result of the spread of the infection by 
way of the blood stream from the urinary tract Bones joints cellular 
tissue and viscera may be involved 
3 There is a blood invasion producing a septicaemia 

4 A chronic, and often insidious, urinary tract infection gives rise to 
chronic inflammation of the joints, fibrous tissue planes, nerves, 
viscera, the cellular tissue of the true pelvis and the abdominal wall 

SYMPTOMS AND SIGNS 

Three degrees of the infection are Tecogmzed according to the length of 
time that the symptoms persist — 

1 Acute transitory 2 Acute protracted , 3 Chronic 

Acute transitory — There is an attack of fever following a period of malaise 
The patient feels cold there is a rigor, the countenance becomes drawn and 
anxious the pulse and respirations accelerate, and if the condition deteriorates 
the rigors may persist for several hours and the patient may lapse into uncon 
sciousness, to be followed by delirium and death The shivering attack is 
followed by an appearance and sensation of warmth, the temperature goes up 
and the tongue and skin become dry , after a variable period, if recovery 
takes place, profuse sweating occurs, and the whole attack may have lasted 
not more than two or three days Exceptionally a relapse occurs leading to 
death 

As the rigors cease the temperature rises briskly often to fall back dramatic- 
ally within a few hours 

Acute protracted— In this type there is a repetition of attacks of urinary 
or a single attack is drawn out to a r ariable length 
,, 18 an rigor, which tends to be prolonged and which is not 

follow ed as a rule by such clearly defined phases of pyrexia and sweating as 
is seen so commonly in a transitory acute attack These symptoms indeed 
may be Quite absent The temperature instead of falling completely after 
the rigor has finished, makes a partial drop and then tends to move irregularly, 
a fresh rigor being marked by a fresh rise 

In this way the fever may run an intermittent course over a considerable 
period , rises occur without any apparent cause The rigors may be quite 
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absent or oft repeated up to a period of a week during which time they show 
a gradually diminishing intensity m a case that is recovering 

All the various systems of the body in due course show their reactions to 
the infection 

The digestive apparatus shows early changes The tongue at first is 
red at the tip and sides and coated m the middle Later it becomes dry and 
hard The lips become dry the saliva is scant} and thick deposits of mucus 
project from the buccal mucosa where even thrush may develop swallowing 
is difficult The appetite goes digestion becomes poor and \omiting may 
occur 

There is an interference with the activities of the mtestmes stubborn 
constipation is sometimes followed by persisting diarrhoea while prominence 
of the abdominal wall from accumulated intestinal gas is a fair!} constant 
feature 


The respiratory apparatus is invariably affected some degree of 
congestion of the lungs is the rule 

The heart s action becomes affected this is apparent in an increase in 
the rate a loss of strength and irregularity 

The mental faculties are impaired there are troubled dreams and 
sometimes delirium 


The kidneys show evidence of involvement by the following signs — 
Diminished urinary output tenderness enlargement The last sign is 
not necessarily present 

Prognosis — This is a more serious form than the acute transitory, as it 
more commonly leads to a fatal issue Pyrexia becomes more persistent, 
the pulse remains accelerated and becomes weaker urinary excretion dimin 
ishes and the patient passes into coma as a terminal phase before death super 
venes In the final stages the temperature sometimes falls while the pulse 
continues to deteriorate and the urinary output progressively diminishes On 
the other hand if the fall in the temperature indicates a change for the better 
there will be a corresponding improvement in the pulse and quantity of urine 
excreted together with the evidence that recovery is taking place 

Chronic form (uraemia)— This may commence as such or succeed the 
preceding type Pyrexia is commonly an inconspicuous feature , it may be 
quite absent , when present fairly regular mild oscillations are the rule , 
often the temperature remains subnormal The widespread manifestations 
seen in the acute protracted form are also apparent to a lesser degree , and 
there develops a chronic state of cachexia — uoemia — which is characteristic 
of certain chrome urinary cases , many of these progress to a fatal issue The 
appearance of the patient indicates a loss of flesh and the skin becomes wrinkled, 
pale or yellowish , , , 

The urine in the chronic form is often pale and plentiful sometimes it is 


turbid 

All symptoms and signs 


slowly disappear if recovery occurs 


but relapses 


are common „ „ , . . . . . 

Less striking evidence of the chronic state is sometimes present and the 
symptoms may 5 easily escape recognition as those dependent on changes in 
the urinary tract Diminution of mental alertness loss of energy , low of 
appetite constipation with flatulence some frequency of micturition from 
nolvuna , such symptoms commonly depend upon a certain degree of chronic 
iirmarv tract disease It should be clearly understood that the uremic state 
,s not dependent on an delation of the blood urea , it la often present nlicn 
the blood urea is Ion and absent when the blood urea Is high 
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COMPLICATIONS 

During the course of the acute protracted or chronic forms certain infective 
complications may occur These present themselves as either sepUctemic or 
pyjexmc manifestations and the following conditions are more commonly 
seen skin eruptions isolated indurations in cellular tissue planes suppura 
tion in muscles suppuration m \ iscera arthritis parotitis 

Although a case may proceed to death and autopsy may fail to reveal 
renal involvement yet a complicating infective process in one or other kidney 
vs usual in such cases where suppuration is present this takes the form of 
miliary abscesses throughout the parenchyma An increase in blood urea 
is the rule when the renal inflammation is prolonged and makes the prognosis 
bad 


ETIOLOGY 

Attacks of urinary infection are spontaneous or provoked 
The spontaneous variety is commonly seen in cases of chronic bladder neck 
obstruction of different kinds which are complicated by residual urine in the 
bladder but it also occurs independently of these predisposing causes 

The provoked variety (catheter fever) — This is the more common and 
arises from instrumentation of the urinary tract even when this is carried out 
with duo skill and care but an unskilled technique m the passage of mstru 
ments per urethram or the mere bad choice of instruments is a more common 
cause Trauma from bthotrity is likely to produce it with internal urethro 
tomy the rise of temperature may not occur until after the removal of the 
indwelling catheter It w sometimes seen after the passage of ureteric catheters 
Vesical irrigations or instillations may also be the precipitating cause During 
the convalescence of prostatectomy attacks of urinary infection are likely to 
occur especially after urethral instrumentation 


The course of events when urinary infection occurs indicates that — 

1 The lower urinary tract rather than the upper is commonly the original 

seat of the infection 

2 The kidneys tend to be involved early in the infection 

3 There is a danger of the infection being earned about the body m the 

blood stream 

The following considerations are of special interest — 

1 In the earliest cases there are no signs that the infection has spread 
0 beyond the lower urinary tract 

In those cases which anse spontaneously evidence of pre existing 
disease of the lower urinary tract or the genitals can usually be ob 
tamed a lighting up of a latent focus of infection is the common 
cause of the attack 

3 An attack provoked by mstru mentation may obviously be due to the 
same cause such a course of events may be assumed where the 
u * in f (i 8 Previously sterile and due skill and care are exercised and 
no difficulty arises with the instrumentation 
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4 The presence of pre-existing infection in the urine especially when there 

is residual urine in the bladder is a frequent antecedent of urinary 
fever both with and without instrumentation It is the common 
belief that in these circumstances following instrumentation fresh 
organisms gam access to the tissues, through a traumatized mucous 
surface It may be remembered however that in such cases organisms 
are already in the tissues — generally the prostate— and can be easily 
stirred into activity by trauma In the circumstances it is rather an 
academic point as to which process occurs 

5 The danger of introducing fresh organisms on the instrument cannot 

be denied and demands all the proper aseptic measures to prevent 
this , on the other hand catheter fev er can follow in spite of the 
exercise of proper skill and the most rigid precautions including 
a preliminary urethral irrigation It may therefore, be reasonable 
assumed that an attack of infection following instrumentation can 
occur without introducing fresh organisms on the instrument 

6 Pre-existing kidney disease is often a predisposing factor in a case 

which becomes complicated by renal infection this predisposition 
may be assumed when residual urine — particularly when this is 
infected — is present in the bladder , but the absence of residual 
urine is sometimes noted 

7 The reaction to the entry of organisms into the blood stream may be 

severe, but only transitory provided that the invasion is not con- 
siderable , the virulence of the organisms is not high , the kidneys 
have not been previously badly damaged 
According to the extent to which the above conditions prevail so the 
features of the case indicate the different clinical ty pes namely acute transit- 
ory , acute protracted , abscess formation , chronic 

Pus-formation in the kidneys may end in resolution— the pus being dis 
charged into the renal passages — or may lead to grave toxremia and death 
Pus formation in other situations may determine a similar course of ev cnts 
namely resolution, escape of pus, or a fatal issue Surgical intervention 
to evacuate pus may result in cure 

The uneinic state inevitably comes with the terminal phases of all urinary’ 
infections which end fatally, and is most common ly seen in the chronic form , 
the symptoms increase in proportion to the destructive processes which are 
going on in the kidney s 

DIAGNOSIS 


An acute attack — Malaria, renal and biliary colic, septicemia, aro the 
principal conditions which will need to be excluded The recent history, and 
findings in connection with an examination of the urinary' tract, will always 
suffice to locate the real seat of the infection 

A protracted acute attack— Once again malaria must be considered and 
tvphoid ferer excluded 

Suppuration in the urinary apparatus or the adnexic is sometimes over- 
looked as the cause of continued symptoms of infection The prostate, the 
cellular tissue of the periprostatic and the perivesical regions are sometimes 
the seat of this form of inflammation , while the kidneys are the commonest 
seat of such a process, from which perinephric suppuration may result 

Chrome urinary infection— The real origin of the sy mptoms may escape 
notice because the symptoms arc often more strikingly related to parts outside 
the urinary tract, as, for example, to the digestive system 
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Persisting evidence that the kidney remain infected gives a grave prognosis 
to this type of case Tenderness on pressure in the renal regions is the certain 
and simple sign of renal involvement . , 

Abacterial urine in the presence of urinary tract infection— It is important 
to be aw are of the fact that an infection may exist in the urinary tract although 
bacteriological evidence has been sought for in the urine and not found 

Abacterial pyuria— The condition is most commonly met with as a ure- 
thritis When the urethral discharge is purulent and abundant the urethral 
origin of the condition is not likely to be overlooked In some cases howe\ er, 
the discharge is clear and so scanty that it might easily escape detection 
unless the external urinary meatus is examined carefully after several hours 
of retention of urine In these circumstances, if the inflammation does not 
involve the bladder the two-glass test will make it quite clear that the urethra 
— generally the posterior— is the seat of infection , for this simple procedure 
will show in the first glass, turbidity or debris or both, and in the second 
a non-turbid urine without debris When the bladder is obviously involved 
in the inflammation as well, there will be pus in both glasses , but urethral 
inflammation will still be indicated when debris is present in the first, and 
barely so or absent from, the second 

When the pus in the urine is merely microscopic there is an obvious need for 
urethroscopy One may go a stage further and emphasize the fact that there 
are many cases with disturbances of micturition where neither bacteria nor pus 
cells can be found in the urine in spite of a painstaking search, yet urethroscopy 
reveals a chronic inflammatory process, generally granulomatous in nature 
It is also instructive to consider this subject by comparing the urinary 
findings in relation to cystoscopic appearances during the succeeding stages 
of subsidence m certain cases of B cob cystitis as follows — 

1 Organisms and pus in the urine and obvious cystitis on cystoscopy 

2 No organisms but pus m the urine and obvious cystitis on cystoscopy 

3 Neither organisms nor pus in the urine but on cystoscopy patches of 

cystitis scattered about the bladder 

4 Neither organisms nor pus in the urine, nor widespread patches of 

cystitis on cystoscopy but a chronic inflammatory state of the 
front of the trigone bladder neck, and posterior urethra (urethro- 
cervico trigonitis) 

The last condition can often be found many months, and even a year or more, 
wAei \bs> utoatfc of acute cystitis lias passed , it is commonly accompanied 
by chrome frequency of micturition bouts of increased frequency, and sonie- 
times urgency and dysuria and even further attacks of cystitis 

The absence of positive findings in the urine commonly causes the existing 
chronic inflammatory state in the vicinity of the bladder neck to be over- 
roowsa, and the symptoms which it produces to be misinterpreted 

e proof of the relationship between the symptoms and the pathological 
nt mgs is often apparent in the favourable response of the symptoms and 
the local condition to the treatment applied to the latter 
. i ate an acute state of the chronic inflammatory focus is often 

the origin of an attack of cystitis 

that ^ m8M * erat,on °* these facts calls for the enunciation of the principles 

ma . y b0 P reEe,lt ln the urinary tract with an absence 

tlfs7m.ni ™ ° f B ‘ lher P ? 8 and m 5* nl ™ or merely organisms, and 
that man} organisms may be present with onl} a trace of pus 
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In a general way gross examples of abacterial urine in spite of a well 
established urinary tract focus of infection are well known for example in 
certain cases of renal abscess 

The work of Helmliolz and Field (1926) showed bv animal experiments 
that the urine may be sterile although autopsy examination showed active 
inflammatory processes m the kidney Rune berg (1921) reported several 
ca«*cs with sterile pyuria in which the nephrectomy specimens microscopically 
faded to show a tuberculous focus but foci of staphylococci were found m 
the renal cortex 

Caution must be exercised before pronouncing that a urine is abacterial — 

1 Tuberculosis must be methodically excluded w hen pyuria exists 

2 Chemotherapeutic treatment may prevent organisms winch are present 

from grow mg on culture media 

3 Faulty technique especially long delay between collection and bacteno 

logical examination may prevent organisms from being detected 

On the other hand repeated trauma from a urinary calculus can produce 
an initial abacterial pyuna so can inflammatory states affecting contiguous 
stnicturcs 

The diagnosis of true infective abacterial pyuria should be made only 
when repeated bacteriological examinations of the unne have been made with 
great care and are all negative 

The fact that many of these cases respond dramatically to treatment with 
nov arsenobillon is suggestive that the cause of the treatment is often a staphylo 
coceal one 

The disease has been transmitted to animals by Schaffhauser (1937) without 
any organisms having been identified This is strong circumstantial evidence 
that the cause is an infective one Moore (1943) who reported a number of 
cases of abacterial pyuria feels that experiments should be done to determine 
whether an ultra microscopic virus is not the cause in certain cases 


Prophylaxis — In dealing with a case likely to fall a victim to this infection 
every precaution must be taken to prevent such an occurrence 

Even n. cases where no instrumentation or operative inter 
ferencf. is intended safeguarding advice against infection can often be 
given to any patient with symptoms of urinary disease Such a patient may 
be warned that a sudden strain of any kind as from fatigue sexual alcoholic 
or dietetic excess or lowering of general health from other causes may be the 
means of precipitating an attack of urinary infection 

Even though mfection be already established there must be no relaxation 
of antiseptic precautions where instrumentation is concerned 

As a preliminary to instrumentation a course of unnary antiseptics 
should be commenced a day or so before and continued for four days 
altogether Two grams a day of one of the siilphonamides seems in the 
ordinary way to be adequate .. 

Precautions in the passage of insthuvients — First of all there are the 
elementary precautions m cleaning the hands and the genitalia which have 
to be handled Irrigation of the anterior urethra with an antiseptic is a pre 
caution which some surgeons kke totake 

The choice of instruments and the skill and care with which they are used 
can be the most important factors which decide whether unnary (catheter) 
fever will supervene or not as a result of the instrumentation 
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If it is the first instrumentation in a male a choice of instruments— with 
a sterile towel on which to lay them— should be to hand Ordinary rubber 
catheters are not the best because they have to be held near the vesical end, 
and are not necessarily easy to pass The Tiemann catheter (Fig 11 1 . a), how- 
e\ er although of rubber is not only firmer— and, therefore, can be held well 
awa\ from the tip— but is the easiest of all catheters to pass , size 7 or 8 
(English) should be to hand for general purposes When gum-elastic instru- 
ments are used if the} are hard and not introduced with a stylet, first of all 
soften them well in hot water Do not use large sizes— size 8 English is big 
enough for general purposes — bicoude as well as coude should be available 
Metal prostatic catheters will sometimes pass when no others will 

Infected bladders containing residual urine can often be much 
improved by a short course of vesical lavage The need for this is often 
pressing m cases where the infection is marked and requires surgical mter- 
v ention 

Before surgical intervention in infected cases — General measures 
to reduce sepsis should be undertaken It is sometimes wise to postpone 
operation until sepsis is lessened 

In staphylococcal infections a course of pre operative autogenous vaccine 
is sometimes desirable (Marion) 

Operative procedures in all bad cases of infection must be reduced to the 
absolute minimum A pre-operative injection of omnopon and scopolamine 
or morphia will often reduce the amount of ana?sthetic required 

Adequate bladder drainage follow mg all operations on the bladder or the 
urethra is the most important means of keeping down urinary infection 

Curative treatment — Theoretically this may be discussed under several 
headings promoting drainage , applying antiseptics , attacking infection 
from the blood stream , eliminating the absorbed products of infection , 
dealing with complications 

Promoting drainage — In lower urinary tract infection, by suprapubic 
c}fttostom} or indwelling catheter 

In certain cases the indwelling catheter is unsatisfactory, especially if it 
produces prostatitis it may then require to be replaced by suprapubic 
c} stostom} A tw o w ay tube for convenience of irrigation is a useful appliance 
AirLViNO antiseptics to THE inflawed parts — Frequent vesical irriga- 
tion A tw o w a} tube — either a short or an angled long one — is corn enient 
for irrigating purposes Where the infection is associated with bleeding giving 
Tisc to c’uA. 3, Vnc 'long tube is inconvenient Suitable lotions are mentioned 
on p 097 

Attic kino the infection through the blood stream—' The sulphona- 
mulcs, urotropin, etc , are referred to on p 767 

Intraicnous injections of urotropin are often beneficial One gram dissolved 
♦ c c of sterilized water should be given daily Up to four such injections 
in twentj jour hours raaj be tried in septicaemia 
f emcium therapy should bo used m suitable cases 
J or Hum administration see page 737 

Trevtmfnt of Complications 

a nmmment lC lrou ^ es ~ Ga ^ tTO intestinal symptoms can be such 

foi«rcpuati a, 0 "Ti 1 ',:,wr Bo " ,th ur,nary ,nfcct,on that ti,oy ° b ™ usiy cM 

During a serious phase — Vegetable soups, and farinaceous solids such as 
potatoes and rice, and freshly stewed fruits arc indicated ’ 
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If tel niproumtnl sets m add milk butter cooked vegetables toast 
biscuits jam 

When constipation is present cooked fruits twice a day in addition to 
laxatives such as case iro 

H hen dmrrhcra ts present omit milk fruit and uncooked vegetables and 
drinking with meals give bismuth 

H hen there ts much fains omit all vegetables and give freshly prepared 
stewed fruits 

If hen the htdnetjs are again tcorhng util add fish or white meat once a day 

Suppurations— lliesc where accessible should be opened as soon as possible 
Miliary abscesses of the kidney must be allowed to take their course 


THE TREATMENT OF UREMIA BY THE ARTIFICIAL KIDNEY OR BY 
PERITONEAL LAVAGE 

Before dis>c«s«ing the different methods of eliminating toxins from the 
body fluids in nrcmia it should be emphasized that the best reward for the 
labour of combating uremia is likely to follow the discovery and proper 
treatment of the causal factor which is so commonly located m the urinary 
tract itself Nor should it be forgotten that it is always essential to dilute 
and assist in the elimination of the toxins by a copious and properly 
administered intake of fluid Fluid administration is sometimes misused badly 
when intravenous transfusion is gi\en by not keeping a proper check on intake 
in relation to output 

The conception which was formerly popular that the tox&mia known as 
urunia was due solely to a concentration of urea in the body fluids no longer 
holds 

The concentration of toxic substances which produces the condition may 
1 e said to ho due to renal insufficiency cxtrarcnal causes or to a combination 
of these The toxins in question are believed to be due to metabolism and of 
protein origin Although the nature of the metabolic toxins is not known 
the latter are considered to be dialyzablo and therefore capable of passing 
through such semi permeable membranes as the peritoneum or capillary wails 
A constant relationship between urea levels in the blood and ascitic fluid has 
led workers in both the experimental and clinical fields to employ peritoneal 
lavage as a means of combating uramiia There is however a greater urea 
clearanco w ith the artificial kidney than with peritoneal lavage but the former 
method requires a more complicated apparatus 

The apparatus required for the employment of cither method is elaborate 
and expert supervision is necessary otherwise there is little chance of success 
from their employment 

Apparently the first workers to interest themselves m this problem were 
Abel Kowntree and Turner who m 1013 removed from the blood of animals 
by experiment the products of metabolism by dialysis 


THE ARTIFICIAL KIDNEY 

This consists of an apparatus which allows the blood to flow outside of 
the body through a system of dialyzing tubes 

Nearly all the substances excreted by the urine are m the form ot small 
molecules and can be removed by dialysis but substances such as protein 
which hav e large molecules cannot pass through the membrane 

Kolff (1944) claims that with his apparatus it is possible to keep alive 
patients suffering from uramua and anuria so long as blood vessels for puncture 
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are available He also holds that certain poisonous substances with small 
molecules such as sulphamethyltheazol may also be removed by this method 
The essentials in an efficient artificial kidney are the loll owing — 

A good dialyzing membrane (cellophane) 

A good anticoagulent (heparin) The dialjsator must spread a small 
quantity of blood over a large surface , the blood must circulato in a 
closed system the blood and the rinsing fluid must be kept m con 
tinuous movement it must be possible to properly stenlize all the 
parts of the apparatus with which the blood comes into contact For 
illustrated details of this apparatus see ‘New Ways of treating 
Uraemia by Kolff (1947) 


PERITONEAL LAVAGE 

The principles of this procedure are simply that a large quantity of rinsing 
fluid is allowed to run through the peritoneal cat ity , and that the peritoneum 
serves as a semi permeable membrane 

Kolff stresses the point that electrolyte content of the rinsing fluid should 
be compared not witn that of the plasma but of the plasma water The 
danger of producing a general oedema emphasizes the need for paying 
attention to this point 

For details of the composition of the rinsing fluid the reader is referred to 
Kolff s monograph (1947) on this subject 

Heparin is added to prevent clotting in the tubes of the protein containing 
fluid flowing out of the abdomen penicillin may be added to the rinsing 
fluid when cooled down after sterilizing but it should also be given directlv 
to the patient 

Kolff insists that the nnstng fluid be sterilized m a closed system which 
must not be opened once it is sterilized The chances of infection are also 
reduced by having the reservoirs sufficiently large that frequent change from 
one to another is not necessary 

There is an inner and an outer tank each contains salts of different kinds 
in solutions arranged in certain proportions The rate of flow must be care 
fully regulated 1 litre per hour has proved to be satisfactory Excessive 
irrigation certainly produces cedema It is essential that the inflow and 
outflow can be interchanged at a moment s notice There is a special method 
for cleaning the tubes Catheters are introduced into the abdomen after 
punctures with trocars 

H P Winsbury White 
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CHAPTER LXX 


THE MEDICAL TREATMENT OF NON-SPECIFIC INFECTIONS OF THE 
URINARY TRACT 

T HE adequate treatment of infection in the urinary tract often calls 
for the close c o operation of physician urologist and pathologist for 
while medical treatment is often successful by itself it must be based 
on information provided by the laboratory and may prove to be the prelude 
to a complete urological investigation 

There has, of recent years been a vast amount of research carried out 
on the problems of urinary antisepsis and the empirical and often incorrect 
use of patent medicines and ill tested drugs has given way before powerful 
and effective antiseptics The indications for and the results that can be 
expected from the use of each new dnig are becoming increasmgly known and 
the treatment of tho infected urinary tract now rests on a secure scientific 
basis 

Tho clinical aspects of urinary infection, the signs and symptoms of 
pjelitM and cystitis, have been dealt with elsewhere and the difference 
between an acute and a chronic infection has been stressed From a thera 
politic aspect this difference is often more important than the actual localiza- 
tion of the infection in the urinary tract Tw o further points require emphasis 
first, the importance of know ing the nature of the infecting organism in any 
case under treatment, and secondly, the great difference between a simple 
uncomplicated infection m the urinary tract and one superimposed on some 
underlying lesion Even with the powerful antiseptics now available it is 
uncommon for the urinary tract to be sterilized in the presence of stasis and 
it must always be remembered that the failure to cure a urinary infection 
medically is not an indication for despair but rather for a full urological 
investigation 

PRINCIPLES OF MEDICAL TREATMENT 

There are in the medical treatment of urinary, as of all other infections, 
two definite aims, the relief of symptoms and the eradication of the infection 
While the newer drugs, such as those of the sulphonannde senes, succeed 
in accomplishing both these objectives, some methods of treatment are still 
entirety symptomatic and must be followed by a determined attack on the 
infection Thus it has long been recognized that alkalis will relieve the symp 
toms of acute pyelitis or cystitis If sufficient alkalis are given by mouth 
to render the urine alkaline the temperature will fall and the pain and dis- 
comfort will be relieved, but the urine will remain infected and until the 
infection has been cured, there remains the risk of relapse and complication 
Alkalis in the treatment of urinary infections — Adequate dosage of sodium 
or potassium citrate or bicarbonate is effective in the control of the symptoms 
of an acute infection , 30 gr of sodium citrate and 30 gr of the bicarbonate 
are usually given every three or four hours It is essential to give sufficient 
to render the urine alkaline to litmus, and the urine should be tested regularly 
The treatment should, at first, be given day and night, for if the urine becomes 
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acid during the night the temperature may rise again Once the patient 
has been afebrile for twenty-four hours the dose can be reduced Alkalis by 
themselves rarely cure the infection and though the patient may feel perfectly 
fit a full course of a unnary antiseptic should follow this treatment In the 
case of the sulphonamide drugs the two treatments can be superimposed, but 
mandelic acid or hexamine cannot be given until all alkalis have been dis 
continued , 

The mode of action of alkalis is unknown The treatment is purely 
symptomatic and nothing can be gained by treating a symptomless chronic 
infection with daily doses of citrates This is still frequently done, but is 
a relic of the practice prior to the days of efficient urinary antiseptics 

There is little risk m giving these large doses of alkalis for a few days 
unless there is coexistent renal failure when vomiting and dehydration and 
the failure to render the unne alkaline may indicate the onset of alkalosis 
The question of the control of the fluid balance of the urological patient 
has been fully dealt with on p 733 In the treatment of the infected urinary 
tract the fluid intake of the patient assumes further importance, for the 
intake affects not only the hydration of the patient but also the concentration 
of his urine 


Fluid control in urinary infections— It is claimed that the symptoms of an 
acute pyelitis or cystitis can often be alle\iated by “ flushing out ” the urinary 
tract, and in acute infections a large fluid intake, of 5 to 6 pints a day, should 
be gnen This may relieve the pyrexia and other symptoms and is a useful 
adjunct to the use of alkalis 

On the other hand, when a urinary antiseptic is used, a high concentration 
of the drug is required m the urine and a large unnary output may defeat 
the object of the treatment When hexamine or the mandelates are used the 
fluid intake should be restricted to 2 to 3 pints a day during the exhibition 
of the drug This is not an absolute rule and the patient should never be 
made uncomfortable by too ngid a restriction of the fluids When the sul 
plionamide drugs are used, fluids must not be too rigorously rationed, for the 
acetyl derivatives are not very soluble and tend to precipitate out in the unnary 
tract With these drugs relatively small doses produce the required unnary 
concentration, and an intake of 4 pints a day should be adequate to prevent 
complications These figures apply, of course, to temperate climates 


Urinary antiseptics— The specific treatment of a urinary infection has as 
its object the complete elimination of the infecting organism, and for this 
purpose urinary antiseptics are used These drugs render the urine bactericidal 
or bacteriostatic so that multiplication of the infecting organism ceases and 
the dead and dying bactena are washed out of the unnary tract Other 
means ot attack, such as lavage are considered elsewhere, while such measures 
as vaccines and bacteriophage are now rarely, if ever, used 
thn iml i” la A e £ , , eT t e ,s „ n< ? one dru g Which can be relied upon to render 
unnirv to vanous organisms which may be found in the 

their me Tl’ man ^, the available drugs have toxic effects which limit 
be he In ful tnmL, ^ on ^ crin g fhe various drugs which are now in use, it will 
be helpful to consider the properties of an ideal urinary antiseptic 

The IDEAL urinary ANTISEPTIC should have the following properties — 


dll It should w e i! eCtlVe " iien taken by mouth in small doses 

poor to absorption^ 111 t0 the 8tomach and altered m the gut 
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(in) It should be readily absorbed, and 

(iv) Following absorption should produce no general systemic effect 
(\) It should be rapidly excreted bj the kidnejs so that it has no 
cumulative toxic effect on the body 

(m) It should be effective against all the common organisms found 
in the urinary tract should be bactericidal in a low concentration 
and should act in hoth acid and alkaline urines 
(\n) It should be excreted even by a damaged kidney so that an effective 
urinary concentration can be obtained in the presence of renal 
failure 

(vin) It should be effective as soon as excreted by the kidneys so that 
its antiseptic action starts in the renal calyces 
(ix) Neither it nor its breakdown products should irritate the kidneys 
or unnary tract 

Unfortunately no such ideal drug has yet been found and all available 
antiseptics fail in one or more respects In order to select the most suitable 
drug for the treatment of any individual case, it is necessary to understand 
the potentialities and limitations of each of the available drugs 

Of the innumerable drugs which have been recommended for the sterihza 
tion of the infected urinarj tract only four groups are in common use to day 
These are — 

(i) Hexamine 

(u) Mandelic acid and its salts 

(m) The sulphonamide senes of drugs 

(n) The antibiotics — penicillin and streptomycin 

Hexamine — Hexamine (hexamethylene tetrarame methenamuie uro 
tropine) was introduced by Nicolaier m 1894, and since then has been one 
of the most widely used urinary antiseptics It owes its bactericidal power 
to the fact that in acid solutions it decomposes to liberate formaldehyde 
It is, therefore, effective only in acid urines borne decomposition is inevitable 
in the stomach, but gastric irritation is rare It is rapidly absorbed and ex 
creted and produces no general systemic upset It is given in doses of 10 to 
30 gr three times a day m association with a unnary acidifying agent Hexa- 
imne when properly used is an efficient urinary antiseptic Its fall into dis- 
favour was largely the result of careless routine use, for it is essential to render 
the none acid and to test its acidity 

Hexamine and acid sodium phosphate are not prescribed in a single mixture, 
as the hexamine would decompose In mixture form it should be taken as 
fallows — 

Hexamine gr xx 

Chloroform water to £ fl oz 

Dose J fl oz half an hour before meals 

Acid sodium phosphate, gr xx 

Chloroform water to | fl oz 

Dose } fl oz half an hour after meals 

But to avoid the need for the taking of two different mixtures it is better 
to give the hexamine in tablet form and the acid sodium phosphate m solution 
at the same time , , , . . 

Urinary acidifying agents— For many years acid sodium phosphate 
(NaH 2 P0 4 ) was the only salt used for acidifvmg the urine Its use is based 
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on the action of the kidney in etcreting acid phosphate salts it hen 
counteracting a tendencv to acidosis but these salts are not strongly acid 
and a low urinary pH ‘is not obtainable Using acid sodium phosphate, 
a pH of 5 4 mas be obtained but rarely will the urine be more acid The 
more effective urinary acidifying agents are the ammonium or calcium salts 
of unmetabolizablc acids Ammonium chloride is a powerful agent, owing 
its effect to the coni ersion of the ammonium radicle to urea, leading an excess 
of acid ions with the resultant production of an acid urine Calcium chloride 
is similarly effects e and probably acts as a result of the immobilization of 
the calcium ions in the gut VfrtYi such salts a urinary pH of 50 or even 4 % 


con easily be obtained 

The method of combining hexamine tablets with an acid sodium phosphate 
mixture will not lead to a highly acid urine, and while sufficient formaldehyde 
may be liberated to act as a prophylactic there will often be insufficient to 
act as a therapeutic agent The stronger agents, such as ammonium chloride, 
given in 10 gr doses with the hexamine, while increasing its efficiency as an 
antiseptic may lead to the liberation of sufficient formaldehyde to irritate 
the urinary tract with resultant hematuria and pun Careful watch is there 
fore needed on the urinary acidity 

Since tho action of bexannne is dependent on a change occurring after 
its excretion by the kidney, a higher concentration of formaldehyde will be 
found in the bladder than in the renal urine, and the longer the urine remains 
unpassed the greater the concentration of formaldehyde Tins probably 
accounts for the fax our with which this drug is held by the urologist not only 
»n the treatment but also in the prophylaxis of bladder infection m cases of 
lower urinary obstruction 

MAxnrric acid — Mandehc acid was introduced as a urinary antiseptic in 
10*15 and soon established itself as an effective agent — replacing the keto 
genic diet Mandehc acid is only actixe in acul urine, owing its bactericidal 
action to the free undissocntcd acid The less acid the urine, the greater 
the proportion of ionised mandchc acid and the greater the total concentration 
of the acid required to produce the same concentration of the free un-ionizcd 
acid Thus while at a pH of CO a concentration of 0 5 per cent of mandehc 
acid is effective double that concentration is required at a pH of 5 5 If the 
ordmnry dosage of the drug is to be effective, the urine must thereforo be 
liighlv acid and strong acidifying agents must lie used 

1 lie usual dose of mandehc acid is X gm four times a day and the three 
it cognized methods of giving the drug are — 


(«) Sodium mnndclatc (7 4 gm qid), the urine being acidified by 
ammonium chloride ( 1 gm (15 gr ) 1 1 d ) 

Ammonium mandilate (3 4 gm q i d ) as a syrup 
(f) Lnkiutu mnndclatc (7 4 gm q j d ) in powder form 


, latter two being active acidifying agents themselves require no extra 
f i„ >U,n c h'nnde, but whichever method is used it is important to test 
tin urinary acidity 1 


See of 1 1 /* „„„n . ’ * , , ■ , V retl A «• drop* or in iientor midp, I to about 

T«-i iwf-r. mrr- * ,K ' " 1 * I’ 11 * or »^ 1 colour— mdit alms » nil of 1 3 or lew 

« f tirin*', n r >r* « ‘ n " 1 ,,r, T . U w ""*• ,n P™"™ "^7 to toll cverj apeeimMi 
M-ine,. 1 , „ ,,’r .VZZT ,f, > tl " *‘ oron ' 1 or third day tho early morning 

1 ^ "IllnniMloM nn.i litioiwl an Iifj in* npr-nt m required J 3 

iwlillf.nnnl tl(K ^ acid enough on the routine dosage, I to 2 
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further tested but often some other underlying cause will be found The 
three mam reasons for the unne failing to become sufficiently acid are 

(а) Insufficient acidifying agent 

(б) The presence of renal failure 

(c) Infection with a urea spbttmg organism 

Preparations of calcium or ammonium mandelate are the favourite 
methods of giving the drug winch has an unpleasant flavour and may cause 
some nausea It is well absorbed and in patients with normal renal function 
is rapidly excreted so that toxic or cumulative effects are rare Slight tinnitus 
and deafness may occur durmg the administration of the drug In the pres 
ence of renal failure toxic effects may result not from the mandehc ion but 
from the systemic acidosis resulting from the unexcreted acidifying agent 
Mandehc acid must therefore be used with caution in cases of renal failure 
and since in such cases a sufficiently acid urine will rarely be obtained the 
drug is scarcely worth a trial In the presence of active renal damage as 
shown by the presence of albumin casts and red cells m the urine acidifying 
agents may act as renal irritants and though mandehc acid has been used 
successfully in such cases care is needed There are no other major contra 
indications to the drug though as has been mentioned abov e it is unsuitable 
for use in an acute febrile case to whom the fluid restriction and acidosis would 
be an added burden In routme use the fluid intake should be restricted to 
2 to 3 pints in the twenty four hours so that an adequate urinary concentra 
tion may be maintained Mandelic acid is an effective agent against most of 
the common organisms and is the best drug for use in cases infected with the 
streptococcus fsecabs It is useless in the presence of B proteus (see below) 

The sulphonamide drugs — The introduction of the sulphonamide drugs 
has revolutionized the treatment of urinary infections Most of the sulphon 
amide derivatives are rapidly absorbed from the gut and because of their 
rapid excretion by the kidney large doses are required to maintain an adequate 
blood le\el in the treatment of systemic infections This rapid excretion 
however leads to far higher concentrations in the urine than are ever found 
m the blood or other body fluids and in the treatment of urinary infections 
quite small dosage will lead to a bactericidal urinary concentration While 
concentrations of 4 to 15 mgm per 100 c c of blood are considered satis 
factory in the treatment of general infections urinary concentrations of over 
30 mgm per 100 c c are easily obtained and levels well over 200 mgm may 
occur In fact the urine is often supersaturated with the drug or its acetyl 
derivative which tends to precipitate out 

Whichever sulphonamide drug is used in the treatment of a urinary m 
fection a dose of 1 gm four times a day is generally adequate though a larger 
initial dose may be given in severe infections Y\ ith this small dosage there 
is little risk of the drug or its acetyl denv ativ e precipitating out and leading 
to renal irritation or concretion but the fluid intake must not be too rigidly 
reduced 

Of the many sulphonamide derivatives on the market nve are widely 
used in the treatment of urinary infections — 

Sulphamiamide 

Sulphathiazole 

Sulphadiazme 

Sulphadimethyipynmidine ( sulphamezatb ne ) and 
Sulphacetamide 

Certain minor pharmacological differences between these drugs influence their 
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most promising features of this new antiseptic agent is its bactericidal action 
on 15 proteus nml it maj w ell prove to be the most effective treatment for 
infections due to this resistant organism As with other urinary antiseptics 
treatment often fails m the presence of urinary stasis and m such cases a 
streptomycin resistant strain of the organism dev elops very rapidly — often 
Mitliin a few weeks For this reason intensive treatment for a short period 
is stated to yield the best results and dosage as high as I to 3 million units 
per day {I to 3 gins) has been used Even in the presence of urinary 
obstruction strcptomy cin may bold the infection in check until drug resistance 
is established and the drug has been used to control infection during operations 
on infected urinary tracts This new drug wall clearly be widely tried as soon 
ns supplies become a\ nibble and the indications for its use in urinary infections 
will then become established 

Other upinarv antiseptics — Many other drugs have been recommended 
as urinary antiseptics m the past Methylene blue acnflavine dyes of the azo 
senes such as pyridium and neotropin and hexylresorcuiol have all had their 
following but few of the many drugs have survived the test of time and 
competition with the more effective drugs and they call for no mention here 
Jseonrsphennmmc is still occasionally used for one or two injections of an organic 
arsenical will occasionally clear up a resistant staphylococcal infection of the 
urinarv tract it has also been recommended in the treatment of sterile pvuna 

Having now considered the available drugs the treatment of the various 
types of urinary infection may 1 e discussed 

TREATMENT OF THE ACUTE URINARY INFECTION 

Alkalis should be given at least four hourly (see p "G3) and small doses 
of a sulphonamide (I gm qid ) should be started Mith this treatment 
most acute infections will subside and if the sulphonamide is continued for 
a further four to five days after the temperature has fallen a complete cure 
may be expected When however the acute symptoms supervene on a 
chronic infection or as a complication of some unsuspected underlying 
urological condition the sy mptoms may be relieved but the urinary infection 
persist The further treatment will then be ns outlined below For other 
measures see p 732 

TREATMENT OF THE CHRONIC URINARY INFECTION 

Jn mam urological cases a chronic urinary infection may be the presenting 
and only symptom the underlying lesion being only discovered on full m 
veatigation of the case let many cases of chronic pyelitis or cystitis respond 
rapidly to appropriate treatment Since modern drugs will cure the majority 
of the simpler infections and will ameliorate if not cure the infection in the 
more obviously complicated cases it is justifiable to treat all these cases with 
a course of mandelic acid or one of the sulphonamide drugs leaving the failures 
to be more fully investigated This procedure may appear unscientific but 
since it saves many patients unpleasant and lengthy investigation jt js 
undoubtedly justified . 

Certain investigations should however always be carried out belore 
treating a chronic urinary infection A full history and careful clinical exnnuna 
tion (not omitting the rectal examination) will separate those cases in wiiicn 
immediate full investigation is obviously indicated while tie bacteriological 
examination of a catheter or mid stream specimen of urine will rerei “ 
nature of the infecting organism The sensitivity of the organisms m wro 
49 
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If a specimen of urine is sent for bacteriological examination while the 
patient is still under treatment a false negative or sterile culture may be 
obtained Urine passed earl} in the day maj not reach the laboratory until 
nuddfl} and for six hours any sunning organisms have been subjected to 
the bactericidal in vitro action of the drug in the urine The real test of cure zs 
that the jntient a urine ts found to be sterile three to four days after the cessation 
of all treatment 

The routine then in the treatment of a chronic urinary infection is as 
fallow a — 

(i) bpecimen of urine for culture 

( 11 ) ^oven to ten dais controlled treatment with the selected drug 

(in) A specimen ma\ be sent for examination and culture on the eighth 
ninth or tenth dn\ 

(n ) \ specimen must be sent for culture some day s after treatment has 
ceased 

(\) If this specimen is still infected further urological investigation is 
indicated 

CAUSES OF FAILURE AND RELAPSE IN THE TREATMENT OF 
URINARY INFECTIONS 

If a unrum infection fads to respond to a properl} administered course 
of a powerful urinur} anti-cptic or rclap cs soon after treatment is finished 
it is essential to tr\ to find the cause of failure There are fiv e mam possibilities 
to be considered — 

(«) Inadequate or wrong treatment— It is important to be certain that 
the correct drug lias been used that the routine treatment has been properly 
cirncd out (ey that with mnndchc acid the urine ins gone acid) and that 
tin persistence of the mfiction is not due to the survival and multiplica 
turn of n different organism bnless these points are checked the patient 
may b< subjected to n Icngtln and unpleasant series of unnecessary investi 
gntions 

(6) Renal failure— Damaged kidneys are unable to excrete drugs efficiently 
nor can thev form «n acid urine Renal impairment mav first be suspected 
when ammonium or calcium innndclatc fails to acidify the urine The sul 
phonnmidc drills arc often effective in the presence of renal failure but the 
power of mi) phonnmidc excretion falls steadilv with failing function and a 
satisfnctorv urinary concentration mav not be reached \\ hen renal damage 
lias reached the stage in which sulplionamide excretion is impaired it must 
be remembered that on the usuaf dose of the drug a higher 6 food fevef wiff 
result and m severe renal failure not only may a urinary infection remain 
unchecked bv drug therapy but cumulative toxic effects may result if therapy 
is contimud When a sulplionamide is used in such cases blood and urine 
levels should if possible bo estimated 

(c) Unilateral renal failure— A far commoner cause of failure and one 
that is readilv overlooked is the occurrence of unilateral renal failure In 
patients with unilateral pyelitis there may lie an associated pyelonephritis 
or some obstructive lesion and while the normal kidney excretes drugs in 
large quantities the affected kidney may hardly function at all so that no 
adequate concentration of the drug reaches the real site of the infection 
3 bus with niandehc acid failure to clear a chronic infection may occur al 
though the mixed bladder urine reaches a low pH because while the healthy 
knlnev passes a highly acid unne that from the damaged kidney may be 
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to the various drugs can be determined The urine should also be tested for 
albumen the presence of which may indicate the advisability of further renal 
function tests before selecting the urinary antiseptic to be used 

The choice of drug— The choice of drug w ill depend on the nature of the 
organism on the presence or absence of renal failure and on the general health 

° f cob— -All forms of cohform bacilli respond well to mandehc acid or to 

the sulphonamides Occasional resistant strains are found but these are rare 
Staph albus — This organism responds well to mandehc acid Of the 
sulphonamide drugs sulphathiazole appears to be the drug of choice In 
resistant cases one or two injections of 0 3 gm neoarsphenamine may clear 
the infection Penicillin is effectn e in infections due to this organism 

Staph aureus — This organism is rarely found in a simple urinary infection 
hut may appear m the urine in cases of renal carbuncle perinephric abscess 
or prostatic abscess Penicillin should be used m large doses and maj 
eradicate the disease without Tesort to sufgery 

Strep fcEcahs — Sulphonamides bar e little effect on this organism Sulpha 
thiazole may prove effective but mandehc acid is the drug of choice 

B proteus and other urea splitting organisms such as B pyocyaneus — 
These organisms are readily killed in vitro but prove very resistant to treat 
ment Mandehc acid is useless and persistence with acidifying agents tends 
to lead to phosphatic calculus formation m the urinary tract Sulphathiazole 
or sulphanilamide should be tried Streptomycin may prove the best treat 
ment in the future 

It must be remembered that mixed infections occur m the urinary tract 
and while culture may yield a pure growth of an organism a smear of the 
unne looked at direct may show two or more organisms Using specific 
drugs one organism may be killed off leaving a pure infection w ith the second 
calling for a further course of treatment with another drug 

In the presence of renal failure siilphamezatlnne is probably the best 
available drug since it is potent in low concentrations in the urine In such 
cases and in cases with active renal lesions mandehc acid is contraindicated 
Having selected the drug to be used a full course of treatment lasting 
sev en to ten days should be given During treatment the patient need not 
be confined to bed 

Criteria ol cure — It is essential to have a rigid cuterion of cure in the 
treatment of urinary infections Thus lA the case of an acute infection the 
relief of symptoms must never be mistaken for cure of the infection There 
has been a tendency since the introduction of the sulphonamides to revert to 
the practice of treating acute pyelitis for a few days — formerly with alkalis 
alone now with alkabs and sulphonamide — and when the patient is 
symptom free discharging him as cured ATo patient ivith a urinary infection 
is cured unless the urinary deposit shous no organisms and is sterile on culture 
1 he adequate treatment of the acute will ptev ent much trouble later from a 
chronic urinary infection 

The criterion of cure should how ever be still more rigid JIany infections 
treated with an efficient antiseptic clear up only to relapse soon after the 
en or the course of treatment Such raises may be examples of re infection 
u more frequently the infectmg organism temporarily held in cheek by the 
rug survives and slowly multiplies again when treatment ceases This 
may e uue to inadequate treatment but is usually associated with the 
presence ot urinary stasis or to a persisting focus of infection m the posterior 
urethra or elsewhere ,n the gemto unnarj tract * 
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If a specimen of urine is sent for bacteriological examination while the 
F\ tient 13 3tl ^ under treatment a false negatn e or sterile culture may be 
oM “J ned , r ' ne P ass ®d e arlj in the daj maj not reach the laboratory until 
miadaj and for six hours anj sunning organisms have been subjected to 
the bactericidal in vitro action of the drug « the urine The real test of cure ts 
that the patient s urine is found to be sterile three to four days after the cessation 
of all treatment 

The routine then in the treatment of a chronic urmarj infection is as 
follow s — 

(i) Specimen of urine (or culture 

(H) Seven to ten dajs controlled treatment with the selected drug 

(m) A specimen niav be sent for examination and culture on the eighth 
ninth or tenth daj 

(l\ ) A specimen must be «cnt for culture some days after treatment has 
ceased 

(v) If this specimen is still infected further urological m\estigation is 
indicated 

CAUSES OF FAILURE AND RELAPSE IN THE TREATMENT OF 
URINARY INFECTIONS 

If a unnarj infection fails to respond to a properly administered course 
of a powerful unnarj antiseptic or relapses soon after treatment is finished 
it is essential to try to find the cau«e of failure There are fi\ e main possibilities 
to be considered — 

(a) Inadequate or wrong treatment — It is important to be certain that 
the correct drug has been used that the routine treatment has been properlj 
earned out (eg that with mandelic acid the urine has gone acid) and that 
the persistence of the infection is not due to the sunn al and multiplies 
tion of a different organism Unless these points are checked the patient 
max be subjected to a length} and unpleasant senes of unnecessarj investi 
gations 

(b) Renal failure — Damaged ludnejs are unable to excrete drags efficientlj 
nor can the} form an acid urine Renal impairment max first be suspected 
when ammonium or calcium mandelate fails to acidifj the urine The sul 
phonxmule drugs are often effective m the presence of renal failure but the 
power of sulphonamide excretion falls steadily with failing function and a 
satisfaetorv urmar} concentration maj not be reached V> hen renal damage 
has reached the stage in which sulphonamide excretion is impaired it must 
be remembered that on the usual dose of the drug a higher blood level wall 
result and in sex ere renal failure not onlj may a urinary infection remain 
unchecked bj drug therapy but cumulative toxic effects may result if therapy 
is continued W hen a sulphonamide is used in such cases blood and urine 
lei el* should if possible be estimated 

(c) Unilateral renal failure — A far commoner cause of failure and one 
that is readily overlooked is the occurrence of unilateral renal failure In 
patients with unilateral pjehtis there may be an associated pyelonephritis 
or some obstructive lesion and while the normal 1 idney excretes drugs in 
large quantities the affected kidney maj hardly function at all so that no 
adequate concentration of the drug reaches the real site of the infection 
Thus with mandelic acid failure to clear a chronic infection maj occur al 
though the mixed bladder urme reaches a low pH because while the health} 
kidnej passes a highl} acid unne that from the damaged kidnej may be 
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scant} and almost neutral Similarly a healthy kidney maj excrete a urme 
containing a far higher concentration of sulphonamide than that excreted by 

the opposite damaged organ 

This unilateral failure is not readily recognized the urea concentration 
test urea clearance test and the blood urea may all be within normal limits 
because of the compensatory overacts ity of the sound kidney A differentia 
renal function test however will soon reveal the real state of affairs and 
intravenous pyelography cystoscopy with indigo carmine excretion test 
or a ureteric urea concentration test should form an essential part ot the 
full urological investigation A damaged kidney with a superadded infection 
is a danger to the patient and if the opposite kidney is healthy the infected 
organ is better removed , . _ 

(d) Nature of the organism— B proteus infection— Infections with d 
proteus are notoriously resistant to treatment This organism is of course 
found most frequently in cases with underlying urinary stasis but even when 
urological abnormalities are absent it is difficult to eradicate The organism 
is readily killed in vitro and its resistance in the body is associated with its 
power of splitting urea with the formation of ammonia The urine becomes 
alkaline and cannot be rendered acid even with enormous doses of acidifying 


agents The presence of such an infection may be suspected if the urine is 
persistently alkaline and malodorous and may be proven either by the isolation 
of B proteus on culture or by the use of special urea broth media which aid 
the detection of urea splitting organisms 

It was hoped that the sulphonamide drugs might prove useful m such 
infections anil some ca=cs do clear up under treatment with sulphanilamide 
or sulplmthiazolc but a high percentage of these cases remain resistant to 
all forms of treatment and arc recognized os being among the most difficult 
of urological problems Occasionally the infection w ill die out spontaneously 
occasionally a superadded cohform infection occurs the B coli may then 
outgrow the B proteus allowing the urine to become neutral and mandehc 
acid ina\ then eradicate the mixed infection This is unfortunately rare and 
the treatment of these cases usually consists in trying all available methods 
m turn but the results are poor and the prognosis bad Streptomycin may 
prove to be the answer to this problem 

(e) Urinary stasis — The commonest single cause for the failure of treat 
mint is the unsuspected presence of some underlying urological lesion leading 
to local urinary stasis Lvpertmcntal work has clearly shown that a urinary 
infiction can easily be established in animals in the presence of urinary ob 
struction but rarely in its absence and in man a urinary infection can usually 
Ik cleared in the absence of such obstruction but rarely in its presence If 
therefore routine treatment fails to cure a urinary infection a full mvestiga 
tion is essential and may disclose an unsuspected congenital abnormality 
a hydronephrosis a calculus or other cause of urinary stasis Sometimes the 
Cft "7 mtcmspicuouK — e g a mild dilatation of the calyces or small saccules 
in the \ ladder Often the infection cab be easily eradicated after a surgical 
intervention Ins removed the underlying lesion and a course of a urinary 
antiseptic is an essential post operative measure in such cases 


THE CONTROL OF URINARY INFECTION IN THE PRESENCE OF 
URINARY STASIS 

Lnnarv in fiction in the presence of urinnry stasis is difficult to eradicate 
imUss ojHrative lmnsims ca n remove the underlying lesion It is therefore 
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evtremeh important to prevent the occurrence of infection in such cases 
and m patients 'with residual urine whether due to obstructive or neurological 
causes and in patients undergoing urological or gynaecological operations 
the prophylaxis of infection assumes great importance 

Prophylaxis of urinary infections— The catheterization of a healthy bladder 
carries with it little risk while the catheterization of a patient with residual 
urmc is even in expert hands liable to be followed by infection Redoubled 
care is therefore required not only in the sterilization of equipment but in 
the prevention of local trauma 

Hexannnc has long been used in the prophylaxis of urinary infection 
in such cases It acts with increased efficiency m the presence of urinary 
stasis and it can he taken regularly over long periods without leading to 
an\ toxic effects Snlphonamides can be given in small doses (0 5 to 1 gm 
daih ) but are not ideal for prolonged administration They are aery useful 
as a prophv lactic given for a few da\s before and after a pelvic operation 
and have been used with encouraging results in gynecological operations 
prostatectomy and plastic genital operations Mandchc acid is unsuitable 
for prophylactic use owing to the need of maintaining a highly acid 
urine 

In the presence of an established urinary infection which has failed to 
respond to treatment and m which an underlying urological lesion has been 
found the treatment is in most cases surgical There are however many 
cases in which surgical intervention cannot relieve the stasis and in these 
attempts must be made to keep the infection under control In those cases 
m w Inch surger\ is indicated it is important to keep the infection at a minimum 
both before and after operation 

A routine course of one of the sulphonamule drugs will often reduce the 
bacterial count to a minimum and the administration of small doses of the 
drug may then Keep the infection in check Tw o methods have been recoin 
mended the one giv mg the dru„ in full doses for one to two days a week 
and the other the continuous administration of binall doses of the drug Doses 
as small as 0 25 gm twice a day have been found useful m such cases keeping 
the bacterial count low and preventing acute relapses In patients who are 
elderly or who have damaged kidneys the latter method is the safer Sulpha 
thiazole or sulphamczatfune can be safely used in such doses over Jong 
periods — even in the presence of renal failure There is a slight risk of toxic 
side effects and occasional white cell counts and a copious fluid mtal e are 
needed Hexamme has been similarly used but is less effectiv e 

In addition to drug treatment steps should be taken to keep the residual 
urine at a minimum and bladder lavage is a useful adjunct to the medical 
control of an incurable infection 

MEDICAL TREATMENT IN SPECIAL TYPES OF URINARY INFECTION 

Urinary infection in childhood— Pyehtis and cystitis ire very common 
in childhood The principles underlying their treatment are similar to those 
m adults but care is required in the regulation of the dosage used 

In infancy acute urinary infections complicating an acute gasfcro enteritis 
may be severe and fatal Dehydration must be actively combated and if 
fluids cannot be forced by mouth parenteral administration should not be 
delayed Alkalis in repeated small doses should he given and sulphonanudes 
may be used with caution . e . „ 

In older children while simple pyelitis is common a urinary infection 

49 A 
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is often an indication of an underlying congenital abnormality of the urinary 
tract Treatment with a urrnarj antiseptic should again precede full urological 
investigation Mandelic acid is well tolerated by children and the sulphona 
mides in suitable dosage can also be used 

Sheldon (1943) recommends ammonium mandelate m the form of the fol 
lowing elixir — 

Ammonium mandelate gr xxvi 
Ext gljcjrrhizae liq n\v 
Elixir glusidi 11(1/5 
\\ ater to the drachm 


Childof^lfn^ 1 year r 1 drachm ma y be 2 lven twice a day while for a 
1 Tn +1,1 60 e f ° Ur t,mes a da y sh °uld prove sufficient 

dosige^fo^children 1 ^— 11 ^' 0nami ^ eS Sh ° ,don < 1M3 > re “">“»d s the following 


Age 

Dose reckoned in tab 
lets of 0 5 gramme (7£ 
grains) 

0 3 months 

3 9 months 

9 months 2 jears 

2 5 years 

5 10} ears 

Ov er 10 years 

$ tablet 6 hourl} 
h tablet 4 hourly 

1 tablet 6 hourly 

1 tablet 4 hourly 

1£ tablets 4 hourly 

2 tablets 4 hourly 


effective in urinary infections m in ^ ectl ° ns an(1 smaller doses are 
PJCI„„ cannot Jo .al P taan,,do8 b? JfiY ^ t,mt J 1 chdd " dh 
sodium salt mov bo Rivon 1 rn n tZ'«„ 0 onX"?_.i“ nd m , 8 “ cl > the soluble 


sodium silt ma/ be given 3 7 moutl ‘ “ nd m 8ucl > 

Pyelitis ot nreena S ncv!LTlS or mt raimiscular)y 

tions of pregnancy associated^itl^tho 1 ^ ' S °?f ° f the comm on comphca 
tl c resultant urinnr} stasis Acute infppf™" dl atatlon °f the ureters and 
nod sulphonamulcs and drastm meaJm^ i res P ond favourably to alkalis 
termination of nrocnan^ ™ easures such as ureteric dramace or oven 


nnu sulplionamidcs and drastic , respond favourably to alkalis 

crnmntion of pregnane} are now rarelv Jl! ! f i ur H tenc drainage or even 
patient 1 \ m^, prone with the foot of +1, J iff ? Uired Post ural treatment the 
the pressure of the foetal head on the me+Jf d r ^', Sed , ma > ass,st b y relieving 
’ n "! od elapse is common and it is mrcl'™ d a 8terde urine may be 
entircli niml „ ftor dc , I l, y ' K '’ S, ^° f° radicate the infection 

^ OTtid cour.o, of treatment of a ’ bo ke P t In •>>«* either b, 

eoiime folloncd by an occasional it „ or mandolin acid or by one 

Inf L0tp(l" anci tllc unne must ' be claims j reat ment In all cases of pyelitis 
Pyelll'is B ?„™m tre “ tm ™‘ instituted ln tho P^W-m and if still 

m" 0f " ° f " Pm existing infection 

X ' S" " e,,rt >nic mfcctio, „ f","’.T f In,or P cral PJmxia while in 
1!n " ne ' Hie treat, „r ,? 1.° b ° P rewnt the aftermath of 
diders n no respect f rom tl la , ,e,|™ t °. f Pyelitis or cystitis in the pucrncnuin 
mg mother II, ml restrict, )n „ b 'Xated m ^ ctw " crK P l “"t« a tactat 
lira, ml, rated There ,s no o, ulence that either 
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mindehc acid or sulphonanudes cause any harm to the breast fed babj If 
the infection persists despite full treatment further investigation is again 
indicated but may be delated for six to eight weeks until the involution of 
the uterus is more advanced and the ureters have returned to normal when 
a further course of treatment may clear the infection 

Urinary infection in diseases of the central nervous system — In diseases 
of the nervous sy stem in which there is disturbance of the normal mechanism 
of micturition prophylactic measures should always be adopted to prevent 
the occurrence of a urinary infection which not only adds to the misery of 
a bed ndden patient but is one of the common causes of death The 
prophylactic measures outlined above are useful — small daily dosage with 
sulphonamides or hsxuDioe while the greatest care is required to prevent the 
introduction of infection during catheterization 

If an infection has become established it must be vigorously treated 
In early cases with residual urine emptying of the bladder may be assisted 
by injections of carbacliol and a course of such injections (once or tw ice a day) 
in conjunction with oral mandehc acid or a sulphonamide may re establish 
the sterility of the urinary tract 

In retention following transverse myelitis or injuries to the spinal cord 
suprapubic drainage and lavage should be started early and if an infection 
is present the fluid used for lavage may be made strongly antiseptic eg 
a 1 to 2 per cent solution of sodium mandclate buffered to a pH of 5 0 raa\ 
be used m association with a course of mandehc acid by mouth Tidal 
drainage may often be used with advantage Once the infection has been 
brought under control it must be kept m check by regular treatment and 
the administration of small doses of sulphamezathine or sulphathiazole is the 
be t treatment for this purpose 


PROGNOSIS IN URINARY INFECTIONS 

As each new drug has been introduced senes of unselected cases treated 
with the drug have been published It is difficult from such series to assess 
the relativ e merits of the drugs for m any senes of cases the final cure rate 
will largely depend on the frequency with which either urinary stasis or 
impaired renal function is present 

The prognosis of an acute primary attack of py'ehtis adequately treated 
is excellent” The majority of these cases clear rapidly under treatment 
though an occasional relapse may call for a further course of treatment In 
the case of a chronic infection the prognosis depends upon so many factors 
that no definite rule can he given Uncomplicated cases can usually he rapidly 
cured and patients who had suffered for years from a persistent urinary mfec 
tion hav e been readily cured bv a short course of mandehc acid or one of the 

sulphona p resen ee or absence of complicating factors which determines 
the prognosis of the indiv idual case Excellent in their absence the chance 
of cure is greatly diminished by the presence of an underlying genital or 
urological lesion or of renal impairment In the presence of urinary stasis 
the prognosis depends upon that of the underlying lesion If this can be 
surgically treated the chance of curing even a chronic and previously mtraet 

able infection will be greatly increased 

The nature of the infecting organism must be taken into account for 
while coliform infections respond rapidly to treatment those due to B Proteus 
are notoriously resistant Manv other factors such as the site of the infection 
49B 
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its duration, the age and general health of the patient and the drugs available 
for use will also affect the prognosis, which will often finally depend upon the 
efficiency with which routine treatment is earned out. 

When an infection has proved resistant to treatment and the underlying 
lesion intractable to surgerj , the prognosis has, of recent years, been much 
improved by the possibility of control by the regular administration of small 
doses of the newer drugs 

31 L Rosenheim. 
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CHAPTER LXXI 

LEUCOPLAKIA AND MALACOPLAKIA OF THE URINARY TRACT 


LEUCOPLAKIA 

T HE epithelial lining of any part of the urinary tract may be the seat 
of a transformation to a stratified type with keratimzation Such 
a change is referred to as leucoplakia The disease is found at all 
ages and in both sexes, but Hennessey (1927), in reviewing seventy-four cases, 
found an incidence of three males to one female 

etiology — Certainly prolonged inflammation causes thickened and cormfied, 
stratified epithelium , and because leucoplakia is found commonly in associa- 
tion with inflammation, there is ever} reason for the belief that the latter 
condition in some cases causes leucoplakia That this change is found not 
uncommonly in the urethra after chronic inflammation, supports this view 
But all cases cannot be explained on this theory, because there is no doubt 
that leucoplakia sometimes precedes the inflammation This fact has led to 
a search for other possible causes, and one which lias received some support 
is that the epithelial abnormaht} is due to a de\elopmentaI misplacement of 
cells of the ectoderm 

Experimental and post-mortem investigations ha\e both brought to light 
another ^etiological factor, namely, deficiency disease, especially with regard 
to v ltamin A 

McCarrison (1931), in experiments on animals confirmed the observations 
of other workers that diets with vitamin A deficiency produce amongst 
other diseases many instances of keratimzation of the epithelium of mucous 
surfaces 

Pathological anatomy — It is found most commonly in the urethra following 
chronic inflammation there 

More cases are found involving the bladder than the kidneys and ureters , 
with regard to the last organs the condition is not uncommon ly bilateral It 
would appear that in certain cases the whole unnary tract is mvolved in the 
change more or less simultaneously 

2\p ffe ,xu?2j?d fjv Abe Jfsum jls essentially a whitish area of epithelium which 
soon becomes dry when exposed by operation The change may appear as 
small isolated areas or the mucosa may be involved almost completely 

Microscopically all stages between the normal and well developed squamous 
epithelium may be found if sections are made in different localities Where 
the transformation is fully advanced the epithelium shows the characteristic 
strata from the superficial keratinized layer to the deepest layer of columnar 
cells with its tongue like processes which project into the adjacent connective 

^Accompany mg the leucoplakia are almost always commonplace inflamma- 
tory lesions of the underlying tissues and of the surrounding mucosa 

Symptoms and signs— The only evidence characteristic of the change is 
the appearance of cormfied squamous epithelium in the urine, but as chronic 
Inflammation of the urinary tract iy>o often present as well, symptoms 
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indicating its presence are usually the dominating feature of the case , litema- 
tuna tends to be a promment sy mptom 

Diagnosis— Urethroscopy and cystoscopy are the important means of 
identification in the lower urinary tract The characteristic bluish-white or 
whitish patches are unmistakable when seen 


When the bladder is too irritable to allow the latter procedure it may be 
impossible to establish the diagnosis without opening the bladder, as in a case 
reported by the author (1932) 

Prognosis The future is generally one of progressi\e deterioration in 
relation to symptoms indicating inflammation, with the ultimate prospect 

* «» author fin, 

p^ b t e urethra ' th ° trcatmont « that 

fuleuratlon Som $, tl ™ cs be attacked with success by light 

figuration through a cystoscope Failing this, localized patches ma\ reouire 
excision through a suprapubic approach Phenes may require 


MALACOP1AKIA 

plaques occurring m the mucosa of tile renaT 2 ?* by . sllglltl y ™ ,scd > cl, °" lsl1 
The cause of the changeTunluou n pel ' es > tl,e ureters a " d «« Madder 

been reported Thomson^ Walker andVam dl ? oase nnd °"b " fe " c»w» 
has been observed more often in u„m» 8 ‘ 0n re P° rtcd a “so in lu’3 It 
Cases in young children ha\ e been ^ In nien an ^ a fter middle life 

a girl o/eight* and ™ Mon s » ^ b \ OP?”™"" d^)- 

the inflammatory group of disease r *>+K a +} ,r °f Slx It seems to belong to 
always associated with inflammatory stafJfn /u 1 iat of nen growths It is 
poor state of general health “ es m ^ bo unn ary tract, and w ith a 

Exhaustive investigations ha^fofi^to 40 T n ? ,tur l f tbe inflammation 
culous Marion ( 1935 ) thmks it is wmKan estabb ® 1 * the condition as tuber- 

n en m ° d,fied be « ause of some alter 'Ln 1 mflammator y condition which 
specially irritating e a,tera tion in the urine, which renders it 

m .the^liS 1 bMn most commonly 

which may share the changi „.“h the ,,r°, neces f rlI y confined to this organ, 
Some of the plaques mav ho „„ i Uret<,ra and renal PeH es 
surface' 6 o ! »' a " i .others may be of con 

a smah sn ! aller Patches fend to he 5 "il 0 '? ° f ,‘, lle affected mucous 

su™lw ., and an "mh.hcatcd asm" t ,?r fr' 11 "- 1 to the of having 

Imirose ng ,e yellow patch is sonrnlt ^ *be summit The a esical mucosa 
mucosa commonplace lesions of . t reddened while elsewhere on the 
The principal histological ,, T tlon are to be seen 
™* te y ba >“" ‘>>e overlymg 'emthe^ PkqU ? m “ y be d — b «l aa Mows 
'°L ' iyB “ bmuc » u » areolar tissue are h s, iP arat6tl from ‘he muscular 

ojtes, polymorph leucocytes plasma^ k “" blood 

I lasma cells, and fibrous tissue cells, together 




Fig 3i7 

, , . malacoplakia lesions as seen with a eystoscope and (B) of 
Coloure 1 drawings (A) of ma P*^ 6taule a with Ehrlich a h*matoiyIm and eosin 
a paraffin section of one oi The characteristic cells are large with a finch 

as seen with a Zeiss uu onj ]asm The nuclei are deeply stained and generally 
ret ciliated faintly eosmoph I yiichaelis Gutmann bodies are present in most of 

situated eccentrically ly “ han the nuclei The patient was a woman of 43 She 

the cells they stain leas 1 **P and pa m and bleeding at the end of m ctunt on for 
had had frequency "ST (3 /«• * Barrington . cose) 
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with large (raalacoplakic) cells and small rounded entities — Michaehs Gutmnnn 
bodies (Fig 377 b) The large cells which are characteristic of the lesion 
contain abundant eosinophilic and granular cytoplasm and have one or several 
nuclei Organisms are sometimes seen within these cells and are generally 
cohform bacilli but tubercle bacilli have also been found In the cytoplasm 
of some of the cells are the distinctive Michaehs Gutmann bodies, generally 
lying within a vacuole These bodies are sometimes found lying free in the 
stroma Many of the larger of these bodies contain small amounts of iron 
or calcium which may present a laminated appearance 

Vesical epithelium covers the whole plaque except the summit The 
lesion involves the mucous and submucous layers but not the muscular coat 
which may, however show evidence of inflammation 

Symptoms, signs and diagnosis — The symptoms are those of chronic 
urinary tract infection The diagnosis is established by cystoscopy, which 
enables the yellowish umbihcated projections to be seen side by side with 
areas of commonplace cystitis 

Treatment — T his w ill follow the lines laid dow n for cy stitis or pyelonephritis, 
especially of the chronic types and does not offer chances of any great success 
There are two reasons for this one that the general condition of the patient 
is poor because of an advanced state of chronic cystitis and the other because 
the disease may be complicated by carcinoma or tuberculosis of the urinary 
tract 

H P Winsburi -White 
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CHAPTER LXXII 


NON-SYPHILITIC AND NON-GONOCOCCAL VENEREAL LESIONS OF 
THE MALE GENITALS 

T HE legions coxerod by the title of this chapter are erosne and gan 
grenmis balinitit chancroid or soft chancre granuloma xenereum, 
and lymphogranuloma inguinale (Sec also Urethritis ) 


EROSIVE AND GANGRENOUS BALANITIS 
UroMM* and gangrenous balanitis is sometimes called the fourth venereal 
disease It is an acute erosne and ulcorati\e inflammation of the lining of the 
preputial sni the coronal sulcus and surface of the ghns penis caused by 
infection with the fusiform bacilli and coarse spirochetes found in Vincents 
angina of the throat and is bche\cd often to be due to contamination of the 
pirts with salixn in unnatural sc\ual practices As these organisms flourish 
in anaerobic conditions an important predisposing cause is phimosis, whether 
natural or iaUM*dh\ subpreputial lesions such ns chancroid sy phihtic chancre, 


Symptomatology — In its milder forms the mucous surface of the prepuce 
the coronal miIcus and the glans arc eroded in small patches which appear 
white In the more '•ex ere cases tho erosions are succeeded by red rimmed 
ukers \nr\ing in «I7C from a pen to a mixer threepence or larger, covered 
with a yellowish white diphtheritic membrane in still more severe cases 
tin u!ur> become gangrenous eating deeply into the prepuce, which becomes 
bhch and max perforate or exm slough off At tho same time large portions 
of tin glans m nj be destroyed 

Externally the appearance \ancs with the seventy of the underlying 
condition In the milder cases there is some ccdematous swelling and redden- 
ing of the shin and a thin yellowish white offensive discharge oozes from the 
mouth of the prepuce In the more sex ere forms there is greater swelling and 
di-coloration and more offensixe brownish discharge, which may be hsemor 
rlmmc Constitutional symptoms correspond with the seventy of the local 
condition and in the worst cases there may be high temperature, vomiting 
and corresponding malaise , , , . 

Diagnosis— This rests on the ulcerating and possible sloughing with 
offensixe discharge and the exclusion of other conditions such as chancroid, 
vxiilulis etc , which may, however, be associated 

“ Treatment— Cutler et al (1147) bate reported good results from instillation, 
into the preputial sac, of I cc penicillin, 20,000 units per c c The solution 
was maintained in contact for fifteen minutes and the application was not 
rencated the use of penicillin in tins disease is based on its anti spirochetal 
tion Since the organisms responsible for the condition flourish best m 
anaerobic condition,, oxygen may also lie regarded as a specific remedy for it 
1 milder cases it ma\ suffice to syringe out tho preputial sac tilth hydrogen 
neronde tell tolumes, bat if the condition does not improre very quickly 
linger any of these forms of treatment, no time should be lost m exposing the 
surface if necessary , by taking a bromi V out of the dorsum of the prepuce 
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CHANCROID 

( Synonym Soft chancre) 


Definition — The term is commonly applied to any ulceratne condition 
of the external genital organs not attributable to syphilis granuloma inguinale 
gangrenous balanitis tuberculosis or malignant disease Most lesions of this 
kind are however specific entities due to infection with the strepto bacillus 
of Ducrey (Haemophilus ducreyi) 

^Etiology — Ducrey s bacillus is a Gram negative rod 0 5 by 15 //, which 
occurs singly as diplo bacilli or in chains and is found under the growing 
edge of the ulcer It is cultn ated with difficulty requiring a medium which 
is ^enriched with blood which it haemolyscs Infection is usually conveyed 
in the first instance by sexual intercourse but may occur through accidental 
inoculation of any part of the skin surface It is possible though non prov en 
that infection may be com eyed by sexual intercourse with symptomless 
earners the reason for this belief being the greater frequency of the disease 
m men and the fact that the ulcer is so painful as to be likely to make sexual 
intercourse practicalh impossible It is said to be favoured by dirt and 
certamH seerr*. to be commoner m the lower grades of society than in the 
higher ones in this country it is much commoner in ports than in inland 
towns the difference being probably attributable to importation and to the 
higher degree of infection of the population of dock areas 

Symptomatology — The incubation period is very short Usually the 
day after infection each site of inoculation is reddened a papule appears 
and by the third day the papule has become ulcerous The shape of the 
indt\ idual ulcer varies w ith the site of inoculation If this w as a follicle as at 


the mouth of the prepuce or on the glans each ulcer is round raised above 
the surrounding surface with undermined bright red edges and a base coiered 
w ith a greyish membrane on the glans such an ulcer may burrow quite deeply 
and the mouth of the prepuce may be ringed with such ulcers looking like 
small sea anemones In other cases alongside these round ulcers are irregular 
ones produced by inoculation of irregularly shaped areas by the spread of 
existing ulcers or by confluence Such ulcers ha\e irregular undermined edges 
with cribriform bases cohered or not with a greyish white membrane a char 
act eristic ulcer is the fiddle shaped chancroid occupying the position of the 
frenum from which it has spread outwards on to the glans or into the prepuce 
Any induration is limited to the lesion itself not spreading into the surrounding 
tissues or knitting the lesion into a rubbery unit such as usually occurs m a 
syphilitic chancre The lesion is usually \ery tender to touch Auto inocula 
tion especially under the prepuce results in the appearance of ulcers of different 
ages a characteristic of great diagnostic \ alue 

Unless the condition is properly treated its course may be \ery slow the 
u cers persisting for many months and often spreading until a large area is 
a ec e r ortunately modem treatment is much more effective than formerly 
uompucations-— Phimosis may result from the inflammatory swelling 
'f ° f “ le prepuce Under a tight prepuce the ulcers may become 

infected with anaerobic organisms and phagedena may result 

JL C ri m0nest c ° m Phcation is suppurative inguinal adenitis It is often 
tw « 1 ^,° n ®r la U ce f * ms been quite trivial and has already disappeared 
i ^ is faioured by any treatment or condition which interferes 
f I I t h * . t ^ ie &® n,t al ulcer The affected glands sw ell and become 

p riling skm is reddened and verv quickly suppuration leads 
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to the formation of a bag of pus there If left the abscess bursts through 
the very much thinned shin and a large open sore is produced This may 
spread w idely and m any case heals \ ery slowly 

Diagnosis -The presence of anv lesion on the genital organs raises the 
paramount question of syphilis Whatever the clinical appearances no 
consideration should prevent examination of serum from the edges of the 
sore for S pallida At tlie same time it may be useful to gather a specimen 
from under the edge of the ulcer for examination for H ducreyi and for the 
Dono\ an bodies commonly found m granuloma inguinale A specimen of 
blood should be tested for syphilitic infection and the test should be repeated 
at intervals for a minimum of three months A negative reaction at the 
outset would not of course exclude syphilis nor would a positive one indicate 
that the lesion m question was syphilitic but a negative one at first followed 
b\ a positive one at a later date would suggest that whatever else a syphilitic 
infection had occurred on this occasion In this connection it should be noted 
that a double infection would result first in the appearance of a soft chancre 
and later the development in it of syphilitic characteristics 

With the proviso that specimens are taken for laboratory tests and that 
theso do not suggest a diagnosis of syphilis the following may help to dis 
tinguish chancroid from other lesions An incubation of a very few days 
absence of surrounding infiltration suppleness and great tenderness of the 
lesions and a history of their appearance m succession would suggest chan 
croid rather than syphilitic chancre or gumma for the distinguishing char 
acteriatics of granuloma inguinale from chancroid see p 633 Histological 
examination should serve to distinguish chancroid from malignant disease or 
tuberculosis and the size of the ulcers should distinguish them from herpetic 
vesicles which may show as a crop of ulcers each the size of a pinhead or a 
millet seed 

The bilbo of chancroid can usually be distinguished from the adenopathy 
of svplnhs by being more acute and by its tendency to abscess formation 
It is usually more acute than the bubo of lymphogranuloma inguinale and 
has less tendenev to fistulation In the absence of a history of similar lesions 
in the past two skin tests are valuable in distinguishing the bubo of chancroid 
from that of 1\ mphogranuloma inguinale In the Ito Reenstiema test 0 1 c c 
of a killed culture of H ducreyi is injected into the skin so as to produce a 
wheal and m the TYei test some killed virus of lymphogranuloma inguinale 
is similarly injected at the same time control injections are made of the 
medium in w Inch the respective organisms are suspended The development of 
a papule more than 5 mm m diameter at the site of an injection at the end 
of forty eight 'Hours w it'll nothing or at most a very sinaVi -papcAe tA. Ahre •srt» 
of the control injection indicates infection with the organism which has been 
injected there A positive reaction may however result from a previous 
infection so that the interpretation depends on the history 

Treatment — If the sore is hidden the question of exposing it by operation 
must be considered early on account of the danger of phagedena for the 
better application of remedies and perhaps for diagnostic purposes It is 
best to take a broad V out of the dorsum of the prepuce as this leaves plenty 
of loose tissue in winch the almost inevitable chancroidal infection of the 
wound may work and yet leave sufficient tissue for any plastic operation that 
may be needed to improve the appearance of the part after the infection has 

been eliminated . ,, , * 

The treatment of chancroid has been greatly simplified by the introduction 
of the sulphonamide compounds The oral administration of sulphamlamide 
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sulphap\ ndine sulphathiazole, sulphamezathine, or sulphadiazme (3 to 4 
grammes daily for ten to fourteen days) may be supplemented by powdering 
the sore with sulphamlamide as first recommended by M Lepinay (1938) 
Pemcilhn appears to be inefFectiv e 

Vaccine treatment with a killed emulsion of H ducreyi (sold under the 
name of Dmelcos) has often gi\en brilliant results The vaccine is given 
intravenously m doses nsmg from 0 5 to 4 c c or more , a combination of 
both these forms of treatment may prove more -valuable than either alone 
Of the many other forms of treatment in use before the sulphonamide 
era dusting with iodoform is probably the most effective but the smell of 
the powder is a serious objection to its use Spraying with oxygen or washing 
with peroxide of hydrogen followed by painting with 2 per cent mercuro- 
chrome solution often succeeds in time if the treatment is applied to every 
part of the affected area Dusting with any ponder or trashing with any 
astringent lotion which tends to interfere with drainage should be avoided 
as it is apt to provoke the formation of a bubo 

ornmJfw. bub a ‘patens to form rest in bed and speeial measures to 
CTt™, i if dramage ° f the P" tal Ies,on snoh as Set dressings with 
oeTurred the '*'1? la'^ 4de sll PP ur ation When suppuration has 

incisSn d as thelatt S f 0uW b ° ev , acuated b y aspiration rather than by a free 
incision as the latter lea\es an ulcer which becomes infected with secondary 

E'Z: 'armed uiS? ‘° Jf al Tha aa P-atmn1s bert toeT.tK 

mhoducedlt the outer n V ? if e ',f y No 1 8 " h,cb 1S most conveniently 
hat burst, n J of the „h P ' ° f th , e snellm « If 4ba has become so thin 
about 3 mm S loL at the ’ “ a 'r° St mevltable ' a small vertical incision, 
he maintained h/the insertio “ofS, '° n ' Ca " 

GRANULOMA VENEREUM 

(Synonyms G ikodinale, G OENlTO-luouraALE 
Ulcerating granuloaia) 

granulomatous ulceSimTualiy ^ thogSiftai* mTOmaf, “d™ 1110 pr ,° greSSI ' 6 
"ill. onlj slight tendency to spontaneous® heahL * penneal reg, ° nS ' 

to iS an o^ tpmktodTe n ,e ™ “ if 1 !*™ 1 b y majority of workers 
covered by Donovan in Itni nnf i f™ ^p a b'( r ‘matobacterium Donovani) dis 
and mononuclear cells of the lesion 0 ™/^^!- argo , m ‘ mbers “the endothelial 
for beliei, mg that this oreanwm ,o i ^“ ler " or ^ ers ba ' e advanced reasons 

for the causal role is Fnedlander’* ^., a c ° ntamj nant , its chief competitor 

not strong bacillus, but the support for this organism 

Butts !<l»37°)' l l^e , !!dva d S'reSo?s a a and ilE G PandaIal (1834) and D 0 A 
the chief being its not affecting ti, gauist tbe 'enereal origin of the disease, 
m persons not of sexual are °R, l &T } ner a , nd . Its ^qamt occurrence 

P“ ,)lc Most, mcludinty R V i, SUggeSt f, C L th > at . lt ma y be conveyed 

duceilstrong eu, ten* that in thebe' f^r" 1 (1935 >' have ’ pn>- 

genous in many tropical and s„bt J rt' ° f cases 14 ls venereal It is indi 
affects coloured people morr t countries m both hemispheres and 

to de Vogel (1927), in Cch Ne,' r ' " 0m ? n m ° re than According 

affected from 12 to 35 per rent V?? 1 ”?, one tlme tho disease "hich 
villages, was slowl, extcrmmatm„ ,1 ' Marmd estan population of various 
terminating this race through its interference with 



v r n r r i a l l r s i o n s of the male genitals 783 

fCXUfti intercourse and conception A feu cases Inn c been described in persons 
who Imie never left r urope 

Symptomatology— Utrr an incubation jienod of a few days a papule 
forms at the site of moculvtton and grows to an indolent granulomatous 
nodule on tin penis the pubis or the groin The nodule breaks down and 
sfowl\ spnaiN while auto inoculation causes the formation of similar lesions 
m contiguous parts The ulceration is superficial and shows only slight ten 
dcnc\ to healing in the older parts and the sears readily break down 
Lltmmteh h\ slow growth o\er mnn\ vears the whole genital inguinal and 
perineal arens mnv he affected The developed lesions are described bv 
itnjnm ns of three nmn \nncties The commonest of these is a granulo 

ma‘ons le-ion raised nbove the surrounding tissue studded w th nodular and 
sometimes papillomatous granulations and with an irregular or serpiginous 
e<lge The second form is more ulccrnti\c and painful like chancroid with 
a depressed base thin edge and a moist pale red surface it is almost devoid 
of granulations and gives off an offensive discharge The third is characterized 
by okccsmio formation of fibrous tissue which isolates islands of active disease 
the scar ti-ouie often breaks down 

The disease ma\ spnnd to other parts of the body for cxnmple the lips 
and ruouth 

Complications— The entrant* s to the genital passages may become stenosed 
and great defornutv of the jienis ma\ occur from cicatricial contraction 

Diagnosis— The vegetative character of the lesion with its fungating 
npj>earancc its van slow but relentless progress and the presence of the 
Donovan bodies in the discbnrgi should suggest a diagnosis of granuloma 
inguinale The resj>on«e to nntunonml treatment and negative syphilitic 
hrei (p <*3t) and Ito Peensturna skin reactions would help to distinguish 
it from svphilis Iv mphogramilouia inguinale and chancroid In the forms 
a fleet the perineum unlike h mpbogrmuloma there is no stricture of 
the rectum 

Treatment— \ntimoilv is a specific remedy for this disease It was formerly 
given in the form of tartar emetic of which a I per cent solution was given 
mtravenouslv m doses increasing from 1 to 5 cc More recently organic 
preparations have been preferred and probably the most convenient and 
effective are sodium nntimony p> rocatechin disulphonatc which is sold as 
n 7 per cent solution under the name of Founchn and lithium antimony 
tinomiclcate which is sol 1 in a C per cent no]ution as antlnomalinc Fouadm 
is given intramuscularly in doses of 1 5 3 and o cc on successive days and 
thtn on alternate days m doses of Ice until 12 to 18 have been given Antlno 
inahiie is giv rn similarly m doses increasing from 0 5 c c by05cc to2ce 
two or three times weekly for a course of about twenty injections Three or 
more courses mnv be necessary to guard against relapse 

Protein shock therapy and sulphonamidc compounds may help if the 
re-ponsc to antimony is not satisfactory According to Turner (1945) peni 
cillin though not active against the specific micro-organism can be useful in 
curing the secondary infections which complicate this disease 


LYMPHOGRANULOMA INGUINALE 

(Sunonmns Lymphooramjlomv venereum Ia mphopathia venereum 
1 Poradenitis vfnerfa 'Nicolas Fvvre disease Climatic bubo etc) 
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bv enlargement and suppuration of regional lymph glands In some cases 
fibrous tissue formation and lymph stasis lead to elephantiasoid, ulcerative 
and fistulous changes m the gemto ano rectal area and to rectal stricture 
The local symptoms are frequently accompanied by fever anorexia, arthro- 
pathies and almost always by a characteristic allergy of the skin to the 

' in /BtioIogy— ' The virus is a filter-passer described by Y Miyagawa T 
Mitamura H Yaoi N Ishn N Nakajima J Okamshi S Watanabe and 
K Sato (1935) as a granulo-corpuscle which is found m huge numbers within 
the endothelial cells of the parts affected It grows with difficulty on chorio- 
allantoic membrane of embryo chicks but freely on yolk-sacs of the same 
Infection in most cases occurs through sexual intercourse but extragenital 
infection is possible The question of transmission to the foetus m utero 
is undecided but probably most infections of infants that ha\ e been reported 
were caused by extra uterine contact The disease is world-wide but com- 
moner in the tropics than in temperate countries and m negroes, prostitutes 
and persons of the lower grades of society than in whites and higher class 
people Its greatest incidence is in the age periods of greatest sexual activity 
The disease is transmissible to most laboratory animals, of which the mouse 
is most commonly used 

Symptomatology — In a male, following infection through ordinary sexual 
intercourse the incubation period is from a few days to some weeks, usually 
about a week, and the primary lesion is a small herpetiform non-indurated 
painless \esicle or ulcer which forms on some part of the penis, generally 
the coronal sulcus sometimes the prepuce or even within the urethra 
Other forms of primary lesion are a papule slightly raised above the sur- 
face, or a small nodule in the glans penis communicating with the surface 
by a small fistula The primary lesion quickly disappears and is often 
unnoticed 

The lymph channels become infected, and the dorsal lymphatic may be 
easily palpable The characteristic adenopathy, which is inguinal m males 
infected on the penis occurs m ten to thirty days after infection , one or 
both sides may be affected First one gland becomes enlarged and tender, 
and from this the process spreads to most of the glands in the affected groin, 
w ith considerable pen adenitis The result usually is a lobulated mass m the 
long axis of the grow., 'J.hvdx Vxm?, w&Wrenb to Wife w pmpVisfa bV.ti 
S oon numerous small abscesses form m the affected glands and discharge 
through fistula* a thick viscid yellowish-white pus in which no organism can 
be round by ordinary methods of examination The mouths of the fistulse 
show no sign of ulceration or granulation The process is usually \ ery chronic 
anil may continue for many years The adenopathy may halt temporarily 
or permanently after imohement of the first gland," or may not proceed to 
su tip lira ion after reaching a large size , sometimes many foci fuse to form 
? , " t bscesscs The *kac glands are also affected and may reach a very 

’ JUt suppuration and fistulation are not so common as in the inguinal 

' " ' lhe other hand suppuration and destruction of tissue there may 

l)y K S Reichle and W H Connor 

ndenopathy m8y ,cotI 

Constitutional symptoms are usual during the period of glandular invasion 
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and can be the most marked feature of the disease they include fever with 
its usual accompaniments — nausea vomiting and anorexia Rheumatic 
affections are probably commoner than is usually thought and m some cases 
hj drarthrosis has been the most prominent evidence of the infection The 
usual constitutional s\mptoms last about a week but may be much more 
prolonged Numerous types of dermatosis have been attributed to thi« 
infection and it is not surprising that sometimes cerebral symptoms are seen 
ha\ing regard to the ease with which the brain is infected m animals R \ 
Rajam (1030) has reported a fatal case of menmgo encephalitis due to this 
cause Intis and ulcerative skin lesions have been reported by Benedek and 
Oikon (1931) and J P Afacmo (1941) has described vanous other eye lesions 
indicating the susceptibility of the ocular structures to metastatic invasion 
in this disease 


Diagnosis — The history of a fleeting primary lesion followed by steady 
but not violent adenopathy with the development of multiple fistulae and 
the constitutional symptoms sketched above should suggest this disease 
rather than syphilis chancroid tuberculosis or granuloma venereum In 
anv case presenting such signs it is axiomatic that a Frei skin test should 
be performed some of the v irus being injected into the skin of a forearm 
to form a wheal while another injection is given of the medium of suspension 
of the v mis The antigen for this test may be derived from bubo pus from 
brain of infected mice as once recommended by Grace and Suskmd (1936) 
or from infected yolk sacs of embryo chicks (lygranum) according to the 
method of Grace Rake and Shaffer (1940) The result is read in forty eight 
hours and is regarded as positive if in the absence of any marked reaction 
at the control site, a papule of 6 ram diameter or more in the case of bubo 
pus or lygranum or of 7 mm or more m the case of mouse brain antigen 
forms at the site of inoculation A positive reaction indicates that at some 
time the patient has been infected with lymphogranuloma inguinale and 
other evidence must be obtained to determine if the present infection is 
responsible for the skin allergy which the reaction manifests 

\ anous attempts to evolve a complement fixation test for this disease 
have met w ith mixed success but recently C A1 AIcKee G Rake and AI F 
Shaffer (1940) have claimed that yolk sac grown antigen lygranum is a good 


antigen for such a test 

Treatment — G eneral — I n the pre sulphonamide era the multitude of 
general remedies recommended for the treatment of this disease was good 
evidence of the relative uselessness of most of them The most successful 
were injections of antimony administration of iodides and protein shock 
therapy by T A B vaccine milk products pynfer etc and specific therapy 
m the form of injections of the antigen 

Treatment by sulphonaraides has proved very successful but must be 
continued for a number of weeks if relapses are to be avoided Sulphathiazole 
or sulphadiazine is probably the most tolerable compound for the purpose 
and re giv en at the rate of 3 gm a day for the first fortnight followed by 2 gm 
a day for six to eight weeks due precautions being taken to detect the develop- 
ment of any undue toxic effect A. combination of protein shock and chemo 
therapy is likely to prove better than the latter alone \\ hen sulphonamides 
fad antimony given on the same lines as for G venereum often succeeds 
A\ lllcox (1946) obtained good results bv giving 1 000 000 units of penicillin 
ov er a period of three day s Smaller doses w ere disappointing 

Local treatment should be conservative especially having regard to 
the good effect of chemotherapy Wholesale extirpation of glands is to be 



788 TEXTBOOK or OENITO-U BINARY SURGERY 

deprecated as it is usually unnecessary and is apt to he followed by chronic 
ljmph stasis of the parts former!} drained by the afTcctcd glands. 

Local application of heat and the aspiration of abscesses when they form 
are usually all the local treatment that is neccssnry. 

L \V. Hahwsos. 
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CHAPTER LXXIII 


GENITO-URINARY TUBERCULOSIS 


INTRODUCTION 

'“r'UBERCULOSIS is a generalised infection with focal manifestations 
1 During its invasive stage the attack is lymphogenous and the implants 
tions of tubercle bacilli may be air borne or ingested If the infection 
is successful a stage of visceral spread is reached because lymphadenoid 
resistance has been ov ercome The lymphatic system by its centripetal flow 
empties into the blood stream all organisms w hicli reach the great lymphatic 
trunks Thereafter implantations of tubercle bacilli are blood borne to the 
lungs the bones or joints and other organs This is a stage of visceral dis 
semination of the disease The nature of the lesions produced in the tissues 
by the tubercle bacillus depends on (1) the number and virulence of the 
organisms and (2) the resistance of the host Successful implantation of 
tubercle bacilli to the tissues of the patient leads to focal tuberculosis The 
lesions may be sparse or miliary active or relatu ely quiescent Subsequently 
quiescent foci may become reactivated e\en after an interval of a number of 
years 

TUBERCLE BACILLURIA 


Tubercle bacilluna has been defined as the passage of tubercle bacilli (m 
a tuberculous subject) through (1) a perfectly healthy kidney (2) a kidney 
damaged m any way but not tuberculous and (3) i kidney changed by 
so called tuberculous nephritis (Dimtza and St Kartal 1932 ) This 
statement is incorrect 

It was known that tubercle bacilli could be recovered from the urine of 
patients in which there were neither the symptoms nor the signs of urogenital 
tuberculosis In such patients an active extra urinary focus of tuberculous 
disease was always present {6ee Table I) Examination of the kidney re 


TiBLE I 
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deprecated as it is usually unnecessary and i- apt to be followed brd-* 
lymph stasis of the parts formerly drained b\ the affected ghncb ’ 
Local application of heat and the aspiration of ab«cev'C' uhentfrrf~ 
are usually all the local treatment that is nece^-an 

l W 
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CHAPTER LXXIII 


GENITO-URINARY TUBERCULOSIS 
INTRODUCTION 

^rMJBERCULOSIS is a generalised infection with focal manifestations 
| During its in\asi\e stage the attack is lymphogenous and the implanta 
tions of tubercle bacilli may be air borne or ingested If the infection 
is successful a stage of \iseeral spread is reached because lymphadenoid 
resistance has been overcome The lymphatic system by its centripetal flow , 
empties into the blood stream all organisms which reach the great lymphatic 
trunks Thereafter implantations of tubercle bacilli are blood borne to the 
lungs the bones or joints and other organs This is a stage of visceral dis 
semination of the disease The nature of the lesions produced in the tissues 
bv the tubercle bacillus depends on (1) the number and virulence of the 
organisms, and (2) the resistance of the host Successful implantation of 
tubercle bacilli to the tissues of the patient leads to focal tuberculosis The 
lesions may be sparse or miliary active or relatively quiescent Subsequently 
quiescent foci may become reactivated, even after an interval of a number of 
vears 

TUBERCLE BACILLURIA 

Tubercle bacdlum has been defined as “ the passage of tubercle bacilli (in 
a tuberculous subject) through (1) a perfectly healthy kidney, (2) a kidney 
damaged in any way, but not tuberculous and (3) a kidney changed by 
so called tuberculous nephritis ’ (Dimtza and St Kartal 1932 ) This 
statement is incorrect 

It was known that tubercle bacilli could be recovered from the urine of 
patients in which there were neither the symptoms nor the signs of urogenital 
tuberculosis In such patients an activ e extra urinary focus of tuberculous 
disease was always present (see Table I) Examination of the kidney re 


Table I 
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sponsible for the excretion silently of tubercle bacilli usually failed to reveal 
to the naked eye a focus of infection, whether the organ was removed at 
operation or autopsy It was Medlar (1926) who demonstrated by the method 
of serial sections that bilateral tuberculous lesions of a microscopic nature 
could be seen in the kidneys removed from patients who had died from 
extra urogenital tuberculosis Subsequently, Coulaud (1935) by inoculation 
experiments prov ided proof of the relationship of tubercle bacillurta to actual 
lesions in the renal cortex and medulla The writer has reported an incidence 
of tubercle bacilluna m 21 3 per cent among 300 cases of extra urogenital 
tuberculosis investigated (see Table II) As these patients responded to 


Table II 

Tubercle Bacilluria Incidence in Sexes 



c “" 

Urine T B 
Positive 

Per cent 

Males examined 

158 



Females examined 

142 

44 

30 9 


300 

64 

21 3 


treatment and the extra urogenital foci of tuberculosis became quiescent, the 
bacilluna disappeared The recovery rate over a period of five years was 
23 4 per cent (see Table III) On the other hand, the mortality rate in 


Table III 

Tubercle Bacilluria — 64 Cases Follow up 
Recovery Rate ijt Five Years 



Cases 

Recovery 

Per cent 

Females 

Total 

20 

44 

5 

10 

25 0 

22 7 

64 

15 

23 4 


M * ^^xcmosK which suffered from tubercle bacilluna 

«as high -59 per cent (see Table IV) and „e lt her symptoms nor signs of 


Table IV 

Tubercle Bacilluria— 64 Cases Follow up 
Mortality Rate in Five Years 



Cases 

Deaths 

Per cent 

Males 







65 0 



25 

56 8 


64 

38 

59 0 
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umtnn t'lJwrcuJosM developed In man} of these patients the dissemination 
ot the disease wns miliary, and in others repeated reactivation of the original 
rV “ < ' u!cnco of nn unduc sensitization to the tubercle bacillus 


THE MINIMAL AND SUBCLINICAL RENAL LESIONS 

Pathology— Xo naked eye lesion can be detected when the kidney from a 
east t*l tubercle bncilluna is sectioned and examined (Fig 378) But if a 




large senes of serial sections are cut, stained, and mounted, minute cortical 
foci of tuberculous disease will be found (see Table V) These lesions are 
present in nil stages from the cpithcloul and mononuclear tubercle to the 
larger follicle with caseation and giant cell formation In a sanatorium 
population where the extra urogenital tuberculosis has been active and pro 
gressn e, the renal lesions arc bilateral and cortical A sufficient analogy may 

Table V 

Histological Investigation by Serial Sections of both Kidneys 
i ROM Patifsts who Died from E\tra-grogevital Tuberculosis 



T B Renal ' 

TB Renal | 



Lew o ns 

Lesions 

Total 


Positive 


TB bwilluna positive 

24 

3 1 

27 

TB bacilluria negative 


3 i 



The tuberculous lemon* when found were always bilateral 
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Ik unde between a sparse blood borne dissemination of tubercle bacilli in the 
( arlier stages of tuberculosis and the massive miliary spread found in autops} 

records, provided bacilluria 
alone w as present and the 
urinary lesion was sub clinical 
It is concluded that the earliest 
lesions of the kidney are 
epitheloid and mononuclear 
tubercles (Figs 379 and 380) 
The} are found m relation 
to the glomeruli of the renal 
cortex (Figs 381 and 382) 
These primary and sub clinical 
lesions of the kidney are 
bilateral The presence of 
tubercle bacilli m urine with 
drawn from the renal pelvis 
means a tuberculous focus m 
the kidney Giant cells appear 
and there is caseation (Figs 
383 and 384) Such caseatmg 
foci ultimately ulcerate to the 
tubules Dukes (1D39) has 
drawn attention to the con 
stant nature of the pyuria and 
obvious bacilluria when there 
is an open renal tuberculosis 
In the subclmical lesions how- 
ever, the bacilli are scant} 
and their appearance in the 
urine ma} be intermittent 
The bacilli ma} invariably be 
isolated b} animal inocula- 
tions from adequate samples 
of urine Man} of the^o 
minimal lesions heal (Fig 385) 
T A -« qjn.sumpuv e tna't 'tne dis- 
appearance of tubercle bacilli 
from the urine of tuberculous 
patients means either (a) heal 
ing, or (5) encystmcnt and 
quiescence in the cortical foci 
(a) The healing of a small 
number of sparscl} distributed 
cortical foci in one kidnev 
would explain the unilateral 
nature of man} cases of casco 
cavernous renal tuberculosis 
(5) The enc}stment and quics 
cencc of other subclmical foci 
a hulne} which may later become 
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reinfection or further sensitization from the 






A. Calcification in tuberculous focus 
» Small focus in cortex 
C Papillarj involvement 
u small congenital cjst 
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Pathogenesis ol Renal Tuberculosis— The characteristic lesion m an early 
ulcero caiemous renal tuberculosis is a lesion which has led to cavitj forma 
tion in the kidnej demonstrable by pyelo 
grapljy Tuberculous debns from cortical 
foci is discharged to the collecting tubules 
which com erge at the apex of the pyramid 
The pjramid and papilla are thus exposed 
to infection (a) from tubular extension 
and (6) b\ direct spread from foci in the 


Localized fibro caseous lesion in the kidney of a male aged 45 years 
A Retrograde pyelogram left There is irregularity of the upper minor calyx suggesting early 
cavity formation Bacteriological examination Tubercle bacilli were obtained from 
specimens of urine from the bladder and left ureter by animal moculat on Type human 
B X ray of kidney showing srpall calcified deposit in upper calyx 
C Dra» mg of kidnej 
D Explanatory diagram of drawing 
E Photograph of whole sectioii 

"F 'Microscopic report Eight « time wn-Vi fthro casrotii Vehettroicrtis foVin^es are present 
round the margin of the opper calyx Similar but healed lesions are present m the cortex 
above The cyst is smooth walled and of congenital origin 

cortico medullary zone The later stages of a confluence of follicles and 
ulceration at the papilla lead to the characteristic pyelographtc changes and 
the clinical syndrome of renal tuberculosis (Fig 386 a to f) 

COINCIDENCE OF URINARY AND GENITAL LESIONS 
The association of genital and renal tuberculosis in the male is well known 
Menville and Priestley (1938) found coincident renal lesions in 51 6 per cent 
of a series of 62 cases of male genital tuberculosis studied at autopsy This 
figure agrees sufficiently closely with the clinical reports on coincidence 
of renal and genital foci to raise the question of the pathogenesis of the 



Renal tuberculoma male aePf i 97 Fl ° 38 ’ 

The left ureteric orifice 

A Str.,g ht Xray iher'e” *; 1 ';" ‘I™ ureteric onfie. Efili'fc? 1 ""i "''""'t 1 The ureter c 

h po“„h‘.“ "ff p ™“‘ " “ 

C Photo .S 7 ; a P h of whole section wh t. 661 Ureter No retrograde pyelogram was 

is 'an ana’Jf’aSS'CSSS, detaJ'now'^SS ‘fe 7‘ h ‘ " n S l0 “"T ‘ bout “* 

ttST* Th - -ppe.™™-” 

euloua granulation tissue with giant cell 




A Sm«\l fitro eucau* lesion* in ctxtco- 
mcdullwY 3°*' e , . 

B Cbicit.c*Kon in <Wc eno<iSW Us on 



Fig 33 S ... *h t 

i ’““ , r‘ »t i*, ««» "PiT's^orSo t * 0 u,Li». 


!,Ii present in u ‘ u *° •• ' ' , . , , the cerl t r e of 

there w a breaking do ^ 1 '" t 3noW communicating with the renal pe 

wtxi' ^»*4 f ” ,re 

B Micropliotograph showing tuO t » 7 
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— T (Hmman 1038) Assuming that a blood borne dissemination of the 
tubercle bacilli to the viscera has occurred foci of infection in the urogenital 

ranHLTSiS'” ^ thre< i S ' teS !*’ In the renal cortex vla the renal artery 
!?' , th Prostate or seminal vesicle via the inferior v esical and middle rectal 
branches of the internal ,I,ac artery and (3) in the upper pole of the epidid^s 



’ - — - - 

via the artery t J l”' ’” b "* «’ =' J ' * 

bv extern!™ 1 „f tbTd" the " ro g e S svstem "eTOnda ^ f rte ’ 5 I ' rom those 

The prmiarv n 1 " 1 th ™ce to the L Sp , r ° ad l’-' th ® ureter to the 

epididvims and r C ] US In the vesicle or the 81 opsbdi mis ami prostate 
P and rareh to the bladder !„ P T “ te read,i y emends to the 

An initial primary l eslon ln the 




Renal tuberculosa 


Fig 390 

ra .ic „grf 31 1«~ H«.o W of f"q«"'y »' »««"■“" "'* h 

^Tubercle bacilli present in the u eav ,tation with a 

A Tl • Kolo^sr™ “mlXS'oTuie 'imSt i. ineguler from the P™“" 

oXte™lou.’u*SJrit» .bo.rng the iterate mtitotton throoghoot the 

= Bh. X P» - ^ _ „,h g,.„, ee» forao.» - — 

c Microphotograph ehowing typico 
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VESICAL LESIONS 

Once tubercle bacilli and the debris from infected foci m the kidney 
discharge from the tubules to the renal pelus and ureter, the bladder becomes 
exposed to the infection The spread to the bladder is primarily intralaminar, 
and minute tubercles appear m relation to the 
ureteric onfiee (Fig 391) These tubercles are 
greyish yellow and tend to become confluent 
A characteristic tuberculous ulcer is so formed 
the edges of which are ragged and undermined 
the surrounding zone becomes one of flame 
like congestion Yet, m contradistinction to a 
generalized cystitis of coliform origin, the more 
distant parts of the bladder mucosa are unin 
volved and of a normal straw coloured appear- 
ance The ureter, though playing a passive part 
uring the phase of intralummar spread, at the 
same time becomes involved in the tuberculous 
process Tubercle follicles appear in the ureteric 
wan and by dissemination, by means of the 
submucous and adventitial lymphatic plexuses, 
° f 1 ubcrculous granulation tissue 
t„ P r L ?' lbrosls f ollo ' ved by contracture leads 

shrinkage in the length of the ureteric tube 
.1 morc chron,c rases, in addition to 
aide „, 1 , the presence of follicle and ulceration 
raim t /f, 10 i >rlfio , e - there retraction and 
flm tl he ° nfl , l i e ! vh,oh ,s I" 11 * characteristic 
T re ra r ?° “"“V BoIf I,ole ” orifice which 
“ up'vards and outwards on the 

tion nenei Tuberculous ulcera- 

and leads to de f 1* ^ to the vesical mucosa 

the MsAI 'S“ ,on of «■» muscular wall of 
later fib™, constant contractions and, 

contact,™ P rod uee a persisted 

organ co„^ta° f tl 6 b adder ' vh 'd‘ becomes an 
°S„ 5 reduced ,n capacity Pen- 
rf the hllddf “ C f lnB >tration of all coats 
^re2e oiid er ,F eat, y '“"der attempts to in- 
A ,, b '^ dor capacity during treatment 

„ lk , 


Fio 391 

Tuberculosis of the bladder Tho 
tubercles aro greyish yellow in 
colour Confluence of the tubercles 
„?* Ied Jj® Qn irregular shaggy 
Tho ureteric orifice is 
slightly irregular and is retracted- 
goll hole ureteric orifice 
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ascending infection a la the ureter and its ly mphatics, to the remaining kidney 
It Ins been mentioned abov e that in the initial stages of renal tuberculosis 
the hematogenous source of the infection renders both kidneys liable to 
implantations from the tubercle bacillus The possibility of a secondary 
invasion of the second kidney from tuberculosis ascending from the bladder 
rai es a new issue The increased intra\ eaical pressure however m the con 
tract ed and systolic bladder which is the site of tuberculous ulceration 
embarrasses sufficiently the function of the second kidney by bad ward 
pressure alone In a follow up of a short series of late deaths following 
nephrectomy for renal tuberculosis the writer found that bad w aid pressure 
on the remaining kidney and hydronephrosis were the principal contributing 
agents to the fatal issue {Band 1942) Even should the renal tuberculosis be 
of a bilateral type the one kidney has always shown more advanced caseo 
cavernous lesions than the other In such circumstances free drainage of a 
disabled kidney will always prolong functional activity The embarrassment 
of a contracted bladder leads to backward pressure and further dissemination 
of tuberculous infection both in the kidney already tuberculous per pnmai 
from a hematogenous source and that secondarily involved from infection 
bv the ascending route through the ureter or its accompanying lymphatics 
Urinary tuberculosis may involve the genital organs by a secondarv 
spread to the posterior urethra the prostate and the v esicle and epididy mis 
The e secondarv manifestations of tuberculosis still further draw on the 
individuals resources whereby he may withstand the ravages of this disease 
Sums formation and additional septic complications take toll of tl e reserv es 
of an individuals resistance Meanwhile the original lesion of pulmonary or 
bone or joint tuberculosis may assume further reactiv ation and spread There 
is no example of so called surgical tuberculosis which demands more 
awareness of the general repercussions of the disease than tuberculous infection 
of the genito urinary organs In the management of urinary tuberculosis the 
surgeon may with advantage regard himself as the operating physician 
modifying always the operative procedure according to both the local and 
general needs of his patient 

CLINICAL MANIFESTATIONS 

The first symptoms of urinary tuberculosis though primarily renal in 
origin almost invariably arise from increased vesical irritability An increased 
frequency of micturition in a young adult occurring with pyuria m an acid 
urine form a combination of symptoms and signs which are extremely sug 
gestive of tuberculosis The frequency is constant both by day and by night 
and ov er a penod of months it is gradually progressive There is little or no 
pain or dysuna In the examination of the urine the presence of pus cells 
without organisms in an acid urine is significant A solitary urinalysis is 
negligent The early morning specimen is more likely to yield tubercle bacilli 
than anv other Samples of urine to be examined by concentration methods 
and guinea pig inoculation should be submitted to the bacteriologist Using 
concentration methods no difficulty should be experienced in demonstrating 
the tubercle bacillus in adequate samples of urine if there is in fact an open 
tuberculous lesion of the urinary passages Pus cells are always present 
Confusion with other acid fast bacilli may be av oided by suitable and accurate 
staining methods The ultimate proof of the presence of the tubercle bacillus 
may be obtained by culture of the organism and the data obtained on animal 
inoculation 
5 1 * 



804 


TLXTBOOK 01 OEMTO UBINAltl SUBOEB1 

Htemalnna is an inconstant tint significant sign m the early 8 J mptonntology 
of renal tuberculosis The presence of blood in a specimen of urine should 
ne \ er be ignored A full urological and bictcriological examination should 

accompany and succeed simple urinalysis 

Renal pain maj occur occasionally It is usually limited to a dull acne 
in the loin This in turn may be o\crslndo\\cd by the general mahisc of the 
constitutional upset brought about in any \ isceral extension of the disease- 
tuberculosis 

Pyuria is so important that a persistent pyuria without obvious cause m 
a young adult should at once point to a search for some congenital anomaly 
which could harbour infection or alternatively demand the exclusion of 
infection from the tubercle bacillus The urine is acid and the py uria no more 
than a definite opalescence to the nal cd eye The insidious onset of a cloudy 
urine may not be appreciated by a patient graduallv accustomed to an 
alteration in his habit of micturition 

General and local symptoms and signs — The gradual curtailment in plnsical 
fitness in the tuberculous patient may not alway s rcceiv c adequate recognition 
Loss of weight loss of appetite etc may be associated with overwork need 
for the annual holidav etc These arc more the complaints of nil older 
age group than those 111 ely to suffer from urinary tuberculosis and loss of 
condition loss of weight lassitude etc are the earliest signs of tuberculosis 
in any form and in any system m the young adult 

Clinical signs — The affected kidney may rarely become so enlarged as would 
warrant comment during a routine abdominal examination During the 
phase of a recent exacerbation m the renal pelvis with associated stasis and 
renal pain the combination of pain and renal enlargement may be suggestive 
As a rule renal tuberculosis is silent and the sy mptoms and signs are entirely 
referable to the bladder 


DIAGNOSIS 

Bacteriological — Frequency of micturition ami pyuria m the young adult 
with or without renal pam haematuria or other localizing symptoms and 
signs are always suggestive of a tuberculous infection The B coh infections 
r i V nnary * ract occur lil e those of the B tuberculosis m an acid urine 
coli howev er are readily demonstrable m a mid stream or catheter specimen 
01 unne whereas in tuberculous infections isolation of the B tuberculosis may 
be dnncult Repeated bacteriological examinations of the urine are essential 
18 ” egllgen J Concentration and cultural methods of isolating 
T Cnty f ? ur hour •Peramens of unne should be employed in 
addition to the final test of animal inoculation 


Table VI 


Human 

Bov me 

Total | 

Bovine per cent 

59 



64 1 

7 8 


important factors T.ukI , , ory °f l ^ e Alness and its insidious onset are 
has* not teen Xcome * *"*>*”* «"»} background which 
bv the bovine fcvne nf *„v. e , rn developments m social science Infection 

distnets (see Table \ I) 0 \ctctJw 5 US 18 ^ Slg ^ ,ficantly frequent in rural 
> overcrowding and insufficient accommodation for 
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thesegregation of those suffering from open tuberculosis lead to the spread 
ot tuberculosis in the homes of the people and where they work Small 
chddren are doubly exposed to infection from (a) the milk they drink and 
(o) the dust thej inhale as they play on the floors contaminated from droplet 
infection m their own homes 

Clinical examination — -The stigmata and symptoms and signs of extra 
urogenital foci of tuberculosis should be examined Old evidence of tuber 
culous ly mph glands bone and joint lesions or a history of bronchopneumonia 
and pleurisy should be followed up by full clinical and radiographic examma 
tions with the collaboration of the physician It is well known that a con 
siderable mtenal of time may elapse between the invasive stage of tubercle 
in the child and the stage of v isceral spread in the adolescent or young adult 
It has been mentioned that the visceral implantation which had become 
quiescent at one tune may be react n ated at a later date on account of local 
or general conditions of lowered resistance 

Although abdominal palpation may be unsatisfacton enlargement of one 
kidney ma\ occasionally be met with The palpation of the external genitalia 
and m particular the digital examination of the rectum may yield evidence of 
genital foci of tuberculous infection Nodules in the epididymis thickening 
of the seminal vesicle and a nodular irregularity and softening of the prostate 
are more significant of tuberculosis in the young adult than any other patho 
logical lesion 

Radiographic examination of the chest the abdomen and the urinary 
tract may yield important evidence either (a) of active or chronic pulmonary 
tuberculosis or (6) calcified mesenteric glands or (c) chronic calcined foci of 
tuberculosis in the renal regions Simple radiographs of the abdomen should 
be taken m tw o planes antero posterior and lateral and during expiration and 
inspiration in order to differentiate between intrapentoneal and retroperitoneal 
lesions 


CYSTOSCOPY AND PYELOGRAPHY 

Cystoscopy — These examinations are essential for the exact diagnosis of 
urinary tuberculosis and to obtain an accurate localization of the lesions their 
nature ami extent In tuberculosis the bladder is highly irritable and the 
patients are y oung men and women who are often toxic and ill A preliminary 
re\ lew of the v arious clinical aspects of the problem should ha\ e been made 
prior to the cystoscopic examination and after the patient has been admitted 
to hospital The collaboration of the physician is important It is unwise 
and often harmful to undertake instrumental examinations in the presence of 
tovemia with fev er and an elevated blood sedimentation rate Preliminary 
sedation and the employment of intravenous pentothal are preferable to low 
spinal anesthesia or local analgesics The unne withdrawn from the bladder 
is cloudy but inoffensive The bladder capacity is always reduced and 
attempts at overfilling lead to bleeding so that the cystoscopic field becomes 
obscured The most striking changes are found in the region of the affected 
ureteric onfice (Fig 391) There is a flame like area of redness and congestion 
adiacent to the ureteric orifice Secondary patches of congestion may be 
present on the interuretenc zone and the lateral wall of the affected side or 
the base of the bladder The opposite lateral wall and the opposite ureter 
appear strikingly normal As the disease progresses small groups of greyish 
vellow tubercles appear close to the affected onfice and by confluence these 
mav form an ulcer The tuberculous ulcer is serpiginous and irregular in its 
outline The edges are acutely congested and there is surrounding oedema 
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Si 7„ rsriT' d »n d the base 18 coveretl b y a p^nt « U date 

,1 ° ^ 1 * Attempts at overfilling cause such an ulcer to bleed It is an 
ni\™i age ‘° continuous irrigation throughout the examination The 

of the bhdder It ma"i h T" u 5 Kards and outwards to the lateral wall 
01 tne bladder It maj be obscured by associated congestion and rndema 

co h n?,derabh°Xorten a ?r the . m J ect,on of md 'g° carmine^ntravenously, may 
considerably shorten the cystoseopic inspection in search of the orifice ThV 



p . *-10 393 

)0 "on™ wi 1 lji"Vlt'^‘ 5 ' “'“"‘'on 

not clear but tl ■’■'ffirctlno 

Soytea — » so P t.e 

mterftre n,t| ei * r °° f This may persist* after ° f J l ceratlon ma y be present 
ritqiienet Of ,', c ‘ ,n ' n| cseenee on account of „ P ‘ rectomy < r, g 302 ) ond 
y'™tTlmru"o nt,0n f assoo,atod and distressing 

ha ' C control orsy ha, arisen 
Intravenous m „i S to wl,et, icr catheterization ^ neces$ar 3 . and the question 
a nine andnhU, °g ral Ps are often suflicientli not actual ly do harm 

Cl idence„n|,„ n,,,,trcd under rci,e,im»« f r “ 8 to *» of diagnostic 

hlthut is i„ fn c r S . t °I' 0o l ,lc appearances therc C n atl M 1Utl ‘ tIlc bacteno *° KlcaI 

assessment " f 5“ ‘MhcrculouV TmT nccd bo "° d oubt as to a Inch 
w dh those n ho |,| 1 “ l ", ,c of ll| c otqnsito hidnci°"ho»e ' le "„ of an accurate 
"he 1 mmrtt and Bransch S, tllc ""‘cr agrees 

( ) insist on the necessity for 
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catheterization of the ureters and retrograde p> elography If this examination 

If tba TtTtn nf M r ‘ 10 rcco 8 nl,,on of th ° tuberculous Lines it is still essential 
if t lie stute of the opposite kilim-, is to be properl, appraised \ normal 
Ton of I'l' t-teur unne from the suppose*, health, kidney at the 

lllelli n" ,nm ’ , .T. "'" k ? ‘"'portunt contributions to the clinical data 
uliieli should bo me liable to the surpeon before embarking on nephrectomy 
, n, >“"(!" of ratr, mg tuhorclo lmcilli f,om the bladder to the healthy la Ine, 
n rt Butvtntion nfe,tt c the itretene eathetcr is nnlikel, if mcrdlstension of 
tuo luaadir ami straining arc n\ (tided during the examination 

The catheterization of the nJTictcd ureter maj be rendered difficult not so 
olten ox spasm ns the ureteric tube m tuberculosis is rigid but b\ tuberculous 
stricture formation n t the intramural p iriion of the ureter or just above Such 



l-l 391 

I > r»lojrr to Cl r dcr t onlly rreiiul r o l! ne 
off Ij row i t In- (■ 1 «»Iror t on oF Ihe k dney 


a finding hoxxcxrr max still l»e of diagnostic xnlue particularly when there 
is rvltographtc <?i i/lcnce of -i rfe/wrf of citeificihon ia the ) idmy above 
which points to the chromcitx of the infection (big 387) The unne from 
the infected hidnej is always cloud > and sometimes turbid It is inoffensive 
1 horc should lie no difficulty in demonstrating tubercle bacilli and pus cells 
in an adequate specimen of urine (Dubes 15)30) 

Pyelography — Although intravenous pyclograms are often sufficiently 
diagnostic the accurate localization of an early ulcerative lesion of a calyx 
cannot be done without retrograde pyelography The injection of sodium 
iodide or diluted pyelectan should be earned out slowly and without force 
Ox erd intension of a tuberculous kidney leading to pj el o venous backflow 
max precipitate miliary spread The pyelogram is characteristic Tie calyx 
in the earl\ stages lo«ts its clear cut delicate outline The cup becomes 
irregular The appearance is comparable to the erosion seen radiographically 
at the margin of the bone in bone and joint tuberculosis The pj eJographic 
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outlines are often described as shaggy, and they are constantly present when 
the pyelogram is repeated (Fig 393) As the disease advances, the irregu anty 
spreads from one pole throughout the kidney (Fig 394) The ulcerative lesion 
proceeds to cavitation (Fig 395) Neither an infected hydronephrosis nor a 
pyonephrosis provides such typically irregular cavities throughout the kidney 
Hi may be demonstrated pyelographically .n caseooavernous rena tuberculosis 
The coincidence of calcification in the older and more chrome lesions ot the 
kidney is significant It is to be remembered that such, though quiescent for 
many years may sooner or later become reactivated (Figs 396 and 397) 
Complete calcification with a characteristic remform shadow in the X ray may 
be occasionally demonstrable This is so called autonephrectomy when the 
ureter of the affected kidney has become sealed by fibrous stricture (Fig 398) 

TREATMENT 

The only curative therapy for urinary tuberculosis is nephrectomy in 
conjunction with the sanatorium life for six months or a year It is only by 
surgical removal of the tuberculous kidney that cessation of the continued 
reinfection of the bladder can be brought about It has been shown that the 
constancy of the renal origin m urinary tuberculosis and the frequency of a 
coincident renal lesion m urogenital tuberculosis, are features of the disease 

Management — General — When extra urogenital lesions are present it is 
essential to have the fullest co operation between phy sician and surgeon It 
may be advantageous to arrange for the admission of the patient to a 
sanatorium for complete rest in bed during the period of investigation and 
assessment of the nature and activity of both extra urinary and urogenital 
lesions Even in cases where multiplication of active foci of infection render 
the need for ultimate surgical intervention problematical, opportunities should 
be sought for reconsideration of individual cases after an initial period under 
sanatorium care Urogenital tuberculosis alone is so slowly progressive that 
a preliminary course of treatment of two or three months duration may 
determine (a) the practicability of operative interference, (6) satisfactory 
immediate post operative progress, and (c) the ultimate and successful 
rehabilitation of the patient after a prolonged convalescence 

NephreCTOviv —The operation for removal of the kidney should be carried 
out extra pentoneally A gentle techmope with an adnojiatfi ewyimre. axe 
essential if the risk of dissemination of the disease at the operation is to be 
reduced to a minimum The perirenal fat should be removed with the kidney, 
otherwise, when cortical groups of tubercles have infected the extra peritoneal 
tissues the forcing of an imperfect line of cleavage between the renal capsule 
and the surrounding fat may lead to a tuberculous wound infection with 
sinuses Pyelovenous dissemination may lead to a miharv spread and 
accordingly early ligation of the renal pedicle is advisable during the mobiliza 
tion of the Kidney 

The ureter is a rigid and irregularly thickened tube It should be mobilized 
w ltn the immediately adherent periureteric areolar tissues intact Mobilization 
>ey on d the pclv ic brim is probably unnecessary The length of ureter removed 
should not have been obtained by an operation unduly prolonged, or by an 
access which required powerful retraction of the wound margins The employ- 
ment of two incisions will secure the removal of the entire ureter under vision 
flic length oft lie operation time is increased, however, and it is questionable 
whether the stump of the ureter left behind is of any importance as a source 
of reinfection of the bladder Once the kidney has been removed the ureter 





CaJcif cat 


OENITO UEI1, AE\ TUBERCULOSIS SH 

ulceration and contracture of the bladder do not respond well to nephrectomv 
On the other hand when the lesions in the bladder are limited to the ureteric 
orifice of the affected side and symptoms of frequency and irritation hue 
not been marked the response to nephrectomy ma) be dramatic In such 
cases it may be tempting to spare the patient the loss of time and segregation 
necessary for adequate sanatorium therapy Provided a proper sanatorium 
regimen is followed this may be m order The budding up of an individual 
patient s resene in focal tuberculosis cannot bo reached by short tuts Fresh 
air adequate foods proper bed rest and later graduated exercise for the 
prescribed period of six months are essential before jeopardizing a patients 
future by too rapid rehabilitation The local treatment of the tuberculous 
bladder after nephiectomy is of less importance than the general management 
of the post operative regimen The persistent residual ulcer may call for local 
instillations to the bladder of 25-c c of 5 to 10 per cent carbolic acid eveiy 
fourth day Sometimes as for interstitial ulcers of the bladder roof oysto 
scopic fulguration of the ulcer margin may lie valuable The very irritable 
bladders may be soothed by the instillation of 2o c c of cod liver oil twice 
daily In others a course of tidal lavage with I m 1000 proflavine or l in 
10 000 silver nitrate may reduce the frequency 


The operation deaths from nephrectomy m renal tuberculosis are negligible 
if the cases are properly selected and the operation is conducted with gentle 
ness The recovery rate is good as regards the immediate prospects but as 
the follow up continues over a number of years recurrences of bladder ulccra 
tion reactivation of extra urinary foci or persistent contracture of the bladder 
and consequent backward pressure on the remaining 1 idney take their toll 
When a complete recovery is taken to mean the rehabilitation of the patient 
to a full and active life as a wage earner the writer has found that in ms own 
series the recovery rate falls from over 80 per cent to under 60 per cent 
The ultimate mortality rate is between 10 and 15 per cent These figures 
are comparable with those quoted by Thomson Walker (1936) and Lett (1936) 
The cause of death is most frequently brought about by renal failure from 
hydronepbrotic dilatation of the remaining kidney This condition arises 
from the growing backward pressure brought to bear on the ureter of the 
healthy side in its passage through the thickened and constant!} contracting 
bladder wall There is usually a persistent area of vesical ulceration which 
fails to respond to treatment C ystostom} leads merely to a tuberculous 

fistula from the bladder to the abdominal wall The development of the 
dilated and tortuous ureter accompanied by hydronephrosis may be followed 
clinically by means of intravenous pjelograms When general and local 
measures to reduce intravesical tension have faded transplantation of the 
ureter to the bowel should be done if the ureter is still relatively sligbtlv 
dilated and tests for renal function arc satisfactory Otherwise a cutaneous 
ureterostomy may yield the patient an expectation of health and comfort ior 
an indefinite number of years provided the ureterostomy tubes and collecting 
apparatus are properly supervised The cessation of frequency and paw on 
micturition and recurrent hemorrhage from vesical ulcers and the gam m 
strength from proper sleep and free urinary drainage may render cutaneous 
ureterostomy equally useful when tuberculosis develops in t he re. naming 
kidney in the later stages of unnaiy tuberculosis (Keyes 1940) fhe problem 
m tuberculosis of the urinary tract must always be that of obtaining adequate 
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rest and optimum conditions not only for the patient as a whole, but for his 
bladder also The \alue of a controlled sanatorium regimen can never be 
o\er emphasized Early diagnosis and early nephrectomy may prevent too 
extensiv e mv oh ement of the bladder When general measures are inadequate, 
and the bladder ulceration not only undermines the general state of the patient 
bj prev enting adequate rest, but threatens the function of the remaining 
hidnc\ earl} cutaneous ureterostom} ma} lead to healing in the bladder 
This is the result of the defunctioning effect of this operation on the bladder, 
and the impTO\ ement m renal function which follows the free and continuous 
unnarv drainage when formerly there was backward pressure 


GENITAL TUBERCULOSIS 

Pathogenesis — The terra urogenital tuberculosis indicates the close associa- 
tion of the disease in the unnary and genital systems It has been pointed 
out abov e (6ee page 795) that coincident lesions may be demonstrable in the 
kidney and genital organs m about 50 per cent of cases The bladder becomes 
involved sooner or later, whichever system is infected during the stage of 
visceral dissemination of tubercle bacilli To be blood borne, a primary lesion 
of the epididy nm should appear at the globus major The usual site, however 
for the initial lesion in the epididymis is at the lower pole, which, in fact, is 
the normal site for infective lesions of the epididymis, other than tuberculosis, 
which have spread from the postenor urethra via the vas or its accompan}ing 
lymphatics The testis, supplied by an intimately related artery, is never 
pnmnrilv infected b} the tubercle bacillus from the blood stream Extension 
to the testis is always associated with gross involvement of the epididymis 
Associated with tuberculous epididymitis there is, on rectal examination, a 
high incidence of disease of the seminal v esicles and the prostate Bor th wick 
(194G) found that in a senes of 207 cases of tuberculous epididymitis examined 
rcctalh, 87 1 per cent gave evidence of tuberculous prostatitis and seminal 
vesiculitis Accordingly it may be accepted that tuberculosis of the genital 
tract may be (I) primarily hiematogenous, or may be (2) secondary to tuber 
lukwis of the unnary tract There is a tendency for the disease to spread 
throughout the genital organs so that the lesions are multiple The seminal 
v< sicks, and possibly the prostate, are antecedent to the epididymis when 
the iltsinse is first investigated clinically, and the occurrence of bilateral 
< puiulv mitis is associated with preliminary extension of the disease from one 
Kliunal vesicle to the other Once established in the pelvic genital organs 
other by implantation of tubercle bacilli from the posterior urethra and 
jjtermatic ducts or from the blood stream, the disease may extend to the 
T )u rr niw iW i ' Ia the lymphatics accompanying the vas 

Mtmnnl nua(Jc the vas and pass via its lumen to the 

mu ad ami teSt,S ” ,ma . tle<1 ^ rom t}ie epididymis by contiguity of 

cxUn'im , “ ri ' ?? c ’“’T 0 , 1 ' cs,cte become infected by direct 
involud via *i nei 8hbour Subsequently the second epididymis becomes 

M ta ie exknliT r\'\* It on this assumption of the 

mat mud >° f t .' ,bercu, °‘“‘‘ Ym "’8 (19iC) based hi, operate 

ninl!;Vl' 'r, n ?!,''' l,r I ,al,on of ll "l seminal tract 1 

1 , 1 , 1 ,, rn and Jhrn^ lo ns— Hie disease occurs in joung males, usually after 
' iiT 111 V 8 °" r ” nt ,ts '"-'gl.t, . e in the 20-30 years age 

sum stnc of iSIrni 1,ccn , no rroious history of symptoms or sign, 
„.ft5„„n„il, , t., ' ', T ls ln , tllc urinary or any other system But not 
1 . mimon prodromal complaints of incipient tuberculosis may 
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be mentioned eg loss of appetite lassitude loss of w eight etc Trauma is 
often cited as a causal agent— but m this respect tuberculosis of the genital 
tract resembles septic osteomyelitis nhen a blow or fall is often alleged to 
precede the infection It is possible that injury by causing a local disturbance 
may lead to rapid spread in a lesion previously established but dormant or 
quiescent and minimal 

Symptoms and signs — The patient invariably complains ol a swelling m 
relation to the testicle The swelling may come on rapidly and may° be 
associated with an effusion into the tunica vaginalis and redness and swelling 
of the scrotum More commonly however the onset is more msidi on The 
nodule is at the lower pole of the epididymis and is only slightly painful It 
is hard and may be irregular never quite smooth As the disease progresses 
the entire epididymis becomes involved It forms an irregular and enggv 
swelling which later becomes fluctuant The testis may be obscured bv an 
associated hydrocele The skin of the scrotum becomes adherent involved 
and ultimately breaks down as the cold abscess discharges to the surface 
Subsequently the swelling may subside and shrink the hard nodular and 
irregularly misshapen epididy mis is still recognized and the tell tale discharging 
sinus prov ides ev idence of the nature of the disease 

Symptoms referable to the urethra or prostate are rare A uiethral 
discharge may occur and uretliroscopic and bacteriological examinations 
should be carried out in order to avoid serious confusion between gonorrhoea 
and tubercle 

Rectal e\ vmtsation should be earned out in the knee elbow position 
A palpabh thickened vesicle or an irregular consistency of the prostate is an 
early sign of chronic infection probably tuberculous As the lesions progress 
they become characteristically irregular and firm m consistency A cold 
abscess may form in the prostate and discharge to the urethra or the perineum 
There is never the association of pain and acute inflammatory leaction with 
such tuberculous sinuses of the perineum until secondary infection occurs 
The sinuses are invariably multiple 

Urological investigation is always necessary on account of the fre 
quency of associated tuberculous foci in the upper urinary tract Cyslo 
scopically tuberculous vesiculitis may lead to oedema and congestion of the 
bladder mucosa immediately adjacent and later basal cystitis may become 
quite an obvious lesion associated with the genital infection This is the 
conv erse of the clinical and cystoscopic findings in non tuberculous infections 
of the lower urinary and genital passages 

Treatment — Epidtdymo orchidectomy is an operation to be deplored The 
progress of the disease throughout the genital tract is such that a subsequent 
involvement of the remaining epididymis would lead to complete castration 
The disease has then been treated by removal of out crops of infection at the 
periphery The resultant repercussions from the loss of both testes react 
adversely on the young male both physically and mentally Having regard 
to the peripheral extensions of the disease from the pelvic genitalia to the 
epulidy mes and testes epididymectomy has been adv lsed as an operation of 
choice when the peripheral lesion is limited to the epididymis and the 
associated testicle is umnv olved This is a treatment which has a considerable 
a ogue but again its object in conserv mg the testicle for the sake of its presence 
m the scrotum as well as its internal secretions raises the question of what is 
to be done with the opposite side Accordingly epididymectomy has been 
accompanied by contralateral vasectomy as a prophylactic measure If tins 
is done as a routine measure many patients may hare been rendered sterile 
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unnecessarily To sum up it would appear to be quite essential that the 
operativ e treatment for genital tuberculosis should be adapted to the individual 
needs and circumstances of each case Epididymo orckideclomy should be 
resen ed for the advanced cases of testicular involvement where threatened 
sinus formation unless prevented would add considerably to the toxic 
absorption to be borne by the patient Eptdidymectomy alone may be usefully 
employed when a progressive involvement of the epididymis threatens the 
testicle In this respect also signs of irregularity at the distal end of the 
vas deferens would indicate a route of reinfection to the pelvic genitalia from 
the periphery via the vas and removal of the epididymis would appear to be 
indicated Vasectomy would be better reserved for those cases in which a 
diagnosis of extensive involvement of the pelvic genitalia has already been 
made the infertility of the patient is practically certain and the object of 
vasectomy is to protect the lemaining epididymis and testicle The writer 
does not consider contralateral vasectomy as a prophylactic measure should 
be carried o it when the pelvic genitalia are only slightly inv olved and there 
is a prospect of recovery 

Conservative measures — -The insistence on genital tuberculosis forming 
1 art of a general visceral d ssemmation of the disease and the fact that 
tuberculous epididymitis is a peripheral out crop of infection from the pelvic 
genitalia should act as a deterrent to hasty surgical interference The clinical 
investigation should be carried out under sanatorium conditions the scope 
should be thorough and leisurely Extra urogenital lesions and upper urinary 
tract involvement must be taken into consideration and treated particularly 
when a well planned regimen may lead to the rehabilitation of a patient who 
is not necessarily sterile General treatment should be instituted on sanatorium 
lines Locally the scrotum should be supported and a small cold abscess 
mav be aspirated through healthy skin A «mall sinus m the scrotum may 
often dry up and heal under such conditions There need be no controv ersy 
as to when to operate and which operation may be required if the progress 
of the local genital lesions is watched and checked regularly with the patient s 
constitutional response to the general therapy for tuberculosis 

David Band 


REFERENCES 

Band David (l M2) Ed re Med J 49 273 

Borth\vick w M (1946) Ed n Med J 53 5o 

Coiiuin) (193o) J d urol med el ch 39 572 

D tza and St Kartal (193°) Ztschr f urol Cl 35 440 

Dukes C (1939) B l Med J 2 709 

K> nr and Braasch (1938) J Urol 40 lo 

Hivjan f (1938) Surg Gjnaec andObst 46 329 

Keyes G (1940) J Urol 44 40 

Lett H (193C) Lancet 2 1313 

Medlar E M (1926) Amer J Pali 2 5 

Menmlle and Pbiestl£y (1938) J U ol 40 60 

^ SON." alker S r J (1936) Gen lo Ur nary Surgery London 
' a H II (19°G) Pract ce of Urology Ph ladelph a 


Noim 



CHAPTER LXXIV 

GENITO-URINARY SCHISTOSOMIASIS 

D EFINITION— \ disease manifesting itself mainly in the genito urinary 
3} stem caused bj infestation of the venous system of man with Bil 
iiarzia h-cmatobia— a species of trematode worm of the genus Schisto 
so mn 

Historical — The disease is of considerable antiquity and was recognized 
bj the ancient Egyptians in the mummified bodies of whom evidence of it 
can still be found 

Theodore Bilharz working at the Egyptian State Hospital Kasr El Aimy 
in Cairo first m 1851 named the causative parasite he had discovered Distoma 
h'ematobium In honour of the discoverer the term Bilharziasis commonly 
replaces that of schistosomiasis 

At the same school Looss studied the anatomy of the w arm and the patiio 
logical changes caused by it His work was completed by the establishment 
of the snail as the intermediate host m the life cycle by Leip“r in 1916 
Australian troops provided Fairley (1919) with the opportunity of observing 
the early manifestations of the disease in human beings not previously exposed 
to the infestation 

Distribution — The Nile Valley represents the fountain head of the disease 
From here it has spread m Africa along the north coast to the west and 
then south as far as the River Niger down the east coast to the region of 
Port Elizabeth It lias been imported into Mesopotamia and to a lesser 
extent Palestine and Portugal bporadie cases are diagnosed in other parts 
of the world but it is doubtful if infestation occurs in the locality m which these 
cases are found 

It is noted that the distribution in Africa is identical with that of the 
fresh water eel (Anguilla) This suggests the possibility of a second inter 
mediate host still to be established 

A feature common to all localities in which the disease is endemic is 
slow running fresh water eg marshes extensive irrigation projects etc 
Such moist areas provide a favourable habitat for fresh water snails suit 
the free sw immmg stages of the life cycle of the parasite and cause the local 
human inhabitants to expose themselves to infestation m the course of their 
agricultural bathing fishing and hunting pursuits The gross lesions found 
in the Egyptian fellaheen are due to repeated infestations resulting from 
exposure m the course of their work in the flooded fields 


AETIOLOGY 

The causal agent of urinary Bilharziasis is a blood fluke of the family 
SchistOMunidse of species Ha-matobium The species differentiates it from 
its related diseases — the intestinal and Far East Schistosomiasis caused bj 
the S Mansom and S Japomcura respectively 

The adult worms which are unisexual are found in the venous spaces 
of the li\er portal system and its tributaries most commonly in the prostate 
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mo^“ry“'Lt erOVeS ' 0al PleXU,5eS sometimes «'e vena cava and pul 

the fonnaton cf ™e mraoKlmm development of the germinal cell results m 
vitelline membrane m ' ra01t,1,,m enc,0,ied in an egg shell, the product of the 

pointing “ll^tlm ‘direction '7 h! '’‘L/""! ’ 18 =P'"ed with the spine 

forces the egg into tto tisfua, Th°° S "S”’ the «“> d P^nre of which 
for the most part in the urine Contact'wlth* ''T 11 passe3 ; flnal, y emerging, 
by osmosis, to swell up and burst tb^h ^iV l f r Cai l ses tI,e she11 membrane, 
The miracid.um is an obE «}* y hberatin S the nuracidium 
cretorj systems Its mam buhf .sm^Tan^f digestive and ex- 

means of cilia Its movements . ”? of ,« erm “lls and it moves bv 

attraction to the intermediate hosf^ P t0 t ’ r dlrect ®d by light and by an 
it adheres and by a drilling movement “ 1 10 genn3 B uH'"us, to which 

It here encysts producing °a morula f penetrates lnt0 the body of the snail 
of the snail the sporocysts develon into° r ° 0yetS Mo , m!y "'thin the liver 
generally on the death of ‘he snail into tl,° ercar,a v wl 'ich are discharged, 
The ccrcaria ,s an oval struct, r» ? 3a ™undmg water 
anterior sucker and an elongated bifid 'V 11 / g,andu,a >' elements, carrying an 
approach its definitive hosSsuaMv m S' ' ,rtue ol »luoh it is abfe to 
movement and glandular activity to ,-7" , 7 13 a ble by a combination of 
unknown reaches the venous system' E? 1 'f rate the sk ™. and by a process 
somulum, which develops and^dilferenb V ” S 7“*? 14 18 known a s a schisto 
"°™ e differentiates into the two sexes of the adult 

completed within fourtee^days* 0 W ' rcana ma y. under suitable conditions, be 

from^l k’lfi’ y e ™ e ™ quoted 1 ' “peMonat™!? “ re long Ilved Penods of 
f, , , bkelihood of re infestation wo °bservation of cases removed 

ov a ma7 measura ble months “ther ? SUggSS!t tIlat after a p e™d ° f 

too blS tf rS1St m the ‘“sues over ver,, tha Vf are the w orms die Live 
the , 81 ™ h V' 0rrns ’ ex hibit a tendenrPi m J ch l £ nger P eri °ds, though they 
cases if *j brous tissue undergo^ a «i^ ie The shrivelled eggs and 

areas’ of egg^d^ lntervals cystoscopicSt/* ■^ficaticm Mild untreated 

mapped Ute^nh tl0n ’ whlch Progress *to a m» h °' V m th ? earIier sta g es 
bv the trangtt observations show- change , maximum and which can be 
to increase m C ^ 8 t° the surface mfL vbl , cb , can be accounted for 
of crease „ 81ze> numl)6r in , little tendency for the areas 

Similar observat “ffiestive of a fresh deposition 

i-KJ , -‘the C ta tl, 1n th th WOrmS “ — **>• 

the' dmbVuTe'’"' 7 d a °M°.n Pr r?,gf the ° e £“bSrrng t areS!‘ , bothm 

'“ b, e Ti ‘° "—steissi 'P^rirz l z g iun 

more on living worms than on live ova 
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PATHOLOCV 

Tli c (s'-cntnl jnthologj rcMilth from tlio irritation nhnJi the rreaence of 
the egj> cnu-.es m the tis-wos The tissue reaction is m inflammatory one 
centring round the irritant Hound, giant and eosinophil cells predominate 
to )>o replaced In fibroblasts On submucous or subpiritontnl surfaces tins 
reaction appears ns small nodules or pseudo tubercles which assume with 
local proliferation of the epithelium n papillomatous appearance In lesser 
degrees of infestation the cedenia may subside leaving tlie tgg*, contained 
in a membrane altered lij fibroblasts 7 hus altered the mucous membrane 
loses its lustre and normal pink colour and takes on a grey i-.h w Kite appearance 
uhich has been likened to “sen Band ’ The ova buried witlon this mucous 
membr me are for the most part dead The shrunken egg env i lopes contribute 
to the “ Mia smid “appearance and this contribution is enhanced by adeposition 
of calcium in and around the disintegrating ova 

Associated with the disturbance in blootl and lymph supply or with 
secondary bacterial infection, the mucosa may break down giving rive to 
ulcerated surfaces In the urethra this breakdown may be the origin of 
a urethral fistula — a lesion frequently found in patients m Egyptian hospitals 
Bladder — In vesical Bilhnrzinsn, ns its name implies, the outstanding 
lesions occur in the bladder Due, possibly, to an anatomical configuration 
of the venous plexuses the nrens immediately around tho ureteric orifices 
are sites of predilection The trigone, has fond ami lateral walls are next 
involved m that order of frequency The lesions observable vary with the 
degree of infestation, its cbromcity and the presence of secondary infection 
Ony ish-y e/fow tubercles about the sire of pm-points, surrounded with a ring 
of dilated arterioles — a ‘ bladder acne ' — are typical of mild early cases , 
patchy thickening of the mucosa, with catarrhal changes indicates a heavier 
recent deposit of ova From these patches the ' sea sand ” appearance mav 
develop, or, in gross cases, the heaped-up epithelium may change through 
a granular papillomatous condition to n gross malignancy in a thickened 
contracted, secondarily infected bladder Phosphatic deposit and stone 
formation are common m the later stages of infection 

Ureters — As indicated under bladder lesions, the areas adjacent to the 
ureteric orifices arc sites of predilection for ova deposition The terminal 
portions of the ureters are to be associated with this tendency Tins fact 
is of clinical import, ns the ureteric lesions, occurring m a narrow tube are 
liable at all stages of the disease to cause obstruction to the passage of urine 
In the early stages the cedenia resulting from the egg irritation narrows the 
ureteric lumen This cedcma is later frequently replaced by a cystic change 
in the ureteric mucosa, a “ ureteritis cystica " These small cysts, augmented 
by a fibrotic contracture of the ureteric wall plus (in the male) a Bilharzial 
pemcsicuhtis, form one definite entity' m tho otherwise debated {etiology 
of ureteric stricture The intermittent discharge of lumps of egg containing 
mucus may completely occlude the narrowed ureteric lumen 

Kidneys— Actual deposition of eggs in the kidney s is rare though in heavily 
infested cases it may occur The kidneys are however, particularly liable 
to secondary changes as the result of lower unnary tract Bilharzial pathology 
In mild cases m some of which Bdharzia may be totally unsuspected as the 
underlying cause chronic renal infections with pyelectasis may result from 
the low ureteric obstruction In gross cases, with marked bladder changes 
and sepsis, the kidneys are subjected to back pressure and ascending infection 
52 



818 TEXTBOOK or GEXITO U R 1 1* A It \ S U It 0 F It 1 
to such a degree that kidney failure may be counted the mam cause of death 
from Bilhamal infestation . 

Genitalia and urethra — Hyperplasia from Bilhamal infection may also 
occur in the prostate seminal vesicles and bulb of the urethra giving rise to 
bloody egg containing discharges 

The rectum is commonly involved along with the prostate and vesicles 
Perineal and rectal pain and discomfort together vuth posterior urethral 
irritation give nse to grave sexual disturbances and neurasthenia The 
condition does not respond to the accepted methods of treating prostatitis 
Massage aggra\ates the symptoms and the expressed secretions are most I) 
blood stained This sign should be an indication for extra care in the search 
for ova and if found the institution of specific therapy In chronic cases 
vesical neck contracture may need transurethral resection 

Infiltration of the erectile tissue of the penis causes a pseudo elephantiasis 
■vuth chordee Urinary obstruction from stricture terminates frequently m 
abscess formation and in perineal fistuhe Egg deposition not mfccquentlj, 
occurs in the epididymis and spermatic cord na anastomoses between the 
veins of the structures and the pelvic plexus of \eins The nodules which 
develop along the coid and in the epididvmis maj be confused with tuber 
culosis The beading of tubercle is palpable in the \as itself in contra 
distinction to Bilharzia where the rosary is in the substance of the cord 

In gross infestations masses simulating condylomata and requiring biopsy 
for differentiation develop in the anal and perineal regions In the female 
the cervix uteri and the vagina may be similarly affected 

Liver and lungs — Cirrhotic changes in the liver due to the noxious products 
of the parent worms in the portal system of reins and pulmonary fibrosis 
from embolic spread from the resical plexuses via the inferior vena car a 
have also been recorded 

Blood — "Venous obstruction may be marked as tho result of (1) blockage 
by the parent worms of the venules and (2) pressure exerted by tissue reaction 
to egg infiltration Elephantiasis may develop in a dependent part like the 
scrotum It is remarkable that renous thrombosis of pronounced degree 
occurs so seldom unless caused by secondary infection Emboli as ev idenced 
by lung fibrosis occur but though these may be frequent they are usually 
small 

The Bilharzial parasite would appear to possess the common helminthic 
characteristic that of secreting an anti thrombin product 

The blood count shows a moderate leucocytosis of under 10 000 There 
is a marked increase in the eosinophil (20 to 2o per cent ) and large mono 
nuclears (10 per cent ) a Bmall decrease in leucocytes (45 per cent ) with the 
ymphocytes normal (20 per cent ) Secondary infection raises the number 
anu percentage of the polymorphs treatment or death of the parasites lowers 
the eosinophilia 

hiematuria gives rise to a secondary anmmia of the chlorotic 
IV 'n' an 7 a y era § e , Ie , d eel1 count of 4 700 000 per cubic millimetre colour 
index 0 95 and hemoglobin 85 to 90 per cent 


CLINICAL PICTURE 

Bilharzia^fnf , of tke disease are not pathognomonic and 

titis at the sit-pq ratker tkan proved They include a local derma 

consttt^utionaWbJhn^ 6 the c ! rcarue P lerce the host s sk > n a * d * syndrome of 
ances characterized by headache rigors fever urticaria 
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and cosmophilia These symptoms occur after an incubation period \ar\m* 
from the fourth to the twelfth week of the disease An intend of months 
maj however elapse before the eggs laid m the walls of the lower urinary 
passages occasion by their armal at the mucous surfaces the characteristic 
symptom and sign of the disease viz an intermittent terminal hematuria 
This may be associated with frequency and urgency of micturition and a 
suprapubic or perineal pain Backache and renal colic are not uncommon 
The urine in addition to frank blood contains mucoid threads m which 
red blood corpuscles and ova can be found Hemospermia and a mucoid 
discharge from the rectum may similarly contain ova as may the vaginal 
secretions The disease is self limiting but tends to run a chronic course 
particularly if untreated or if repeated infestations occur In mild cases 
spontaneous recovery ensues Symptoms may be so slight as to be totallv 
overlooked and the di&ease may be discovered only m the course of investiga 
tion of a chronic renal or prostatic infection The further course of the disease 
is influenced mainly by the degree of infestation obstructive uropathy and the 
supermiposition of infection Renal damage general cachexia and carcinoma 
may be the terrain'll stages 


DIAGNOSIS 

The finding of ova m the urine or in discharges establishes the diagnosis 
in gross cases this is not difficult but in milder manifestations may need 
diligent search The last few cubic centimetres of urine passed or twenty 
four hour specimens of urine should be centnfugalized and roicroscoped It 
is essential that the vessels in w Inch these samples are collected should be dry 
as any moisture tends to disintegrate the ova and to make their recognition 
difficult Cystoscopy mav be needed to recognize both the typical and atypical 
bladder changes and to scarify suspected areas and examine the desquamated 
wash In some cases actual tissue must be removed via the cystoscope 
before the o\ a can be recognized in the biopsy specimen 

Eosinophiha and history of exposure to infection suggest the diagnosis 
particularly if supplemented by a record of reactions febrile and urticarial 
occasioned earlier by the toxic excretions and secretions of the developing 
blood flukes 

Serological tests of the complement deviation type help in the diagnosis 
and control of the treatment of the disease The technique is similar to 
that of the quantitative W assermann reaction Macerated liver from infected 
snails serves as antigen The test is a group reaction rather than a specific 
one for B haematobium The difficulties of securing appropriate antigens 
are such that the test is not readily available m most laboratories An mtra 
dermal reaction of the Casoni type can be similarly used as an aid to diagnosis 
A filtered saline extract of liver from infected snails is injected intradermally 
A positive reaction is shown by erythema and a wheal over the site of injection 
appearing within twelve to twenty four hours 

Fairley designed such tests in 1917 

Radiography — The chitinous envelopes of Bdharzia ova are slightly more 
radio opaque than the average soft tissue A bladder wall infiltrated with 
ova may therefore outline on a plain X ray film Calcification occurring 
m and around the ova markedly increases this radio opacity and the bladder 
and ureters then become easily discernible radiological!} The bladder gives 
an appearance not unlike that of a hydatid cyst undergoing calcification in 
that the circumference is outlined in contrast with the centre The ureters in 
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their lowest thirds show up in well defined outline but the definition may 
be blurred by associated shadows in the seminal vesicles or other adjacent 


Intravenous pyelography is of great value in assessing obstructive changes 
in kidney s ureters and bladder . 

The py elograms show changes conforming to the amount ol obstruction 
m the ureters and to the degree of sepsis these changes are secondary seldom 
is there evidence of Bilharzia as the prime cause 

The ureterograms are mostly complete due to retention of the opaque 
medium within the ureters Irregular stenosis with dilatation above the 
obstruction is the characteristic feature Tins irregular stenosis is confined 
to the lower portion of the ureters This localization together w ith an absence 
of moth eaten appearance in the calyces of the pyelogram differentiates 
Bilharzia from tuberculosis the length (1 to 3 in ) of ureter displacing ir 
regularity helps to differentiate from stricture not due to Bilharzia stone 
causing this length of stenosis reveals itself by its own \ raj shadow 

The cystogram shows changes related to the pathology within the viscus 
Bilharzia is not diagnosable by \ irtue of any typical feature in the cystograms 
Cystoscopy — Bilharzia markedly increases the cystoscopists problem of 
differentiating between tuberculosis new growth and pathogenic bacterial 
lesions 

In Bilharzia the lesions tend to be proliferative (Fig 390) in tuberculosis 
destructive Both commonly occur in the regions of the ureteric orifices (Figs 
400 and 401) Tuberculosis localizes along the line of efflux of the urine 
conforms to the course of the blood vessels tubercles arc small and 


greyish with little or no projection above the surface with a tendency to 
break down into ulcers all are surrounded with a zone of intense bright 
hypersemia in a viscus intolerant of instrumentation Bilharzia is more likely 
to be related to the proximal side of the ureteric orifice along the line of the 
intramural ureter or to surround the orifice evenly in a raised lustreless ring 
studded with large yellowish grey nodules Hypenemia is a dull red and the 
line of demarcation from surrounding normal mucosa is sharp Scattered 
nodules or patches occur in adjacent areas (Fig 402) with no tendency to 
predominate along the line of ureteric efflux The whole viscus is relatively 
tolerant to examination In the later stages of fibrosis tuberculosis shows 
undermining of the ulcer edges and irregular contracture with, distortion of 
the bladder and retraction of the ureter m Bilharzia fibrosis shows itself 
by patchy pale areas with spiculated surface from which epithelial debris can 
be scraped— the so called sand patches (Fig 401) The ureteric fibrosis 
shows little retraction but rather a simple pin point narrowing of the orifice 
and a loss of capillary coloration In secondarily infected cases the differentia 
tion is more difficult if not impossible but even here areas suggestive if not 
typical of Bilharzia can mostly be found 

With marked proliferation of the epithelium Bilharzial lesions may 
simulate neoplasm In the ultimate issue simulation may be complete with 
° f fr, true maIl gnancy m tissue the site of longstanding 
Bilharzial irritation (Fig 403) ° ® 

. papillomatosis of Bilharzial origin can generally be recognized 

hv npSiti useless surface This loss of lustre is in excess of that presented 
a ^ 18 ^ ue to fh® fact that the Bilharzial lesion is covered by a thin 
with a lirvterip^nTw* e P* fc kelial debris This can be scraped from the surface 
mrSk m i e / er , leavin g a Weeding surface In these scrapings ova 

mostly in a state of disintegration can be recognized 




Flo SOO Frc 400 


On the left is a septic ulcer On 
the right is a lar^e submucous 
mass covered with btlharzia! 
tubercles The rest of the vesical 
mucous membrane shows signs 
of inflammation 


Bilharzial nodules The ureteric 
onfiee u deformed the sur 
rounding mucous membrane of 
the bladder is anaemic and l a-* 
a greyish vellott colour 




Flo 403 


Modular bdhorzial carcinoma of tlie urinary bl idder 
(Casts of Professor Molar of Cairo From article by R Ogier Ward (1943) Proc Ji Soe Me l 3 9 
5 Z\ 
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In the removal of small portions of tissue by cystoscopic forceps and the 
recognition m this tissue under the microscope of disintegrated ova or cell 
changes indicative of malignancy lies the final differentiation between pure 
Bilhorzia new growth or malignancy supervening m Bilharzial tissue 


PROPHYLAXIS 


Preventive measures employed include the following — 

(a) Educational — Dissemination of information that will lead individuals 
to av oid infected w ater for both drinking and bathing 

(&) Sanitary — Provision of proper sanitary facilities to prevent infected 
excreta reaching water supply and the purification of all drinking water 
The cercari'c do not survive longer than about thirty six hours after hatching 
and water appropriately stored for a period in excess of this may be con 
sidered free of risk for large scale purposes The boiling of w ater or the addition 
to it of sulphate of soda for drinking and the addition of cresol (1 to 10 000) 
for bathm e effectively dispose of nsk 

(c) Destruction of the intermediate host — Water storage tanks should be 
screened to prevent entrance of the bullinous type of snail \ egetation should 
he cleared and flood borne v egetable matter should be filtered from all streams 
to destroy the food supply and the breeding grounds of the snails The 
possihihtv that intermediate hosts exist other than the snail is still an open 
question 

TREATMENT 


Specific treatment — Fmetme and certain compounds of antimony have 
been found to exert a specific lethal effect on the parasite Many other drugs 
including «xlv arsan and perchlorate of mercury hav e been tried 

Sodium antimony tartrate (tartar emetic) first successfully used bv 
Christ opherson in 1*117 still retains pride of place Before the use of this 
drug the disease was considered incurable Intravenous injections of the 
fr<s|iK prqnred solution m saline arc given on alternate days The total 
dose administered should he 25 to 30 gr starting with \ gr and working up 
dqiendi nt upon the reaction to2$gr at each injection 1 lie drug is exceedingly 
toxic both locally and sy stenncally Great care must be exercised to insure 
that the venipuncture is accurate and that the drug is not extravasated into 
tut local tissue** or vein wall or sloughing of tissue and sclerosis of the vein 
will result An irritable cough coming on almost simultaneously with the 
injection olt ho first few drops of the drug into the blood stream may interfere 
wi i he successful injection of the full dose The general toxicity of the drug 
ni is s itself u\ n cough vomiting giddiness collapse diarrhoea jaundice 
muscular pains and occasionally sudden death 

r,r n..*)! nnnn ' ino a lithium salt of antimony is supplied in ampoules (0 01 gm 
.,1,1 «' m _ c c ) It can be administered intravenously or intramus 

i, _ r , y'agt starts with 1 r » c c and mcieascs to 4 c c (proiiortionately 
in fr ,n r »? ^ to 50 c c administered over a period of three 

for Inritr t nut i* i” 1 ant,mon > content makes it an efficient substitute 
wlmli tiifiLi „ ,* C , 4 toxiclt ' ,s l°' v mid intramuscular injections are painless 

w ini Ii make s it particulnrh suitable for clnkhcn 

Ios uwu tL < ji r in^, nnllin , <Mn . ft trun l en t nntnnony compound is much 
from miUMudco tmcl,c ^ ,s administered by intramuscular injections 

ommeneing with 1 5 c c then ) jcc and the remaining 
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closes See if no toxic reactions lime occurred Results are not so certain 
as ulth iartar emetic but the loner toticity and easier administration make 
its choice preferable in many cases 

Emetine hydrochloride is given intravenously or intramuscularly m 1J gr 
doses daily for ten to fourteen days Its toxicity is comparable with that of 
tartar emetic its therapeutic effect less definite 

Local treatment — Drug treatment comprises the use of urinary anti 
septics and sedatives surgical measures to combat obstruction to the urmary 
passages destruction of papillomatous masses and the relief of septic com 
plications such as stone abscess etc 

Standard of cure — The aim of curative measures should be at the earliest 
stage possible to compass the death of the parent worms and the ova by 
specific drug treatment thereafter or concurrently to execute surgical 
relief for septic or obstructive complications The death of the ova and 
norms can never be prognosticated with certainty but presumption of their 
death can be adduced by cumulative evidence This evidence is forthcoming 
in the abatement of symptoms and signs such as vesical irritability haematuria 
pain and general indisposition The cystoscopic picture runs parallel with 
the sy mptomatic relief in that the bladder lesions give less evidence of acute 
tissue reaction The blood picture improves less rapidly but a marked fall 
in the eosinophil count observed soon after completion of a full course of drug 
treatment is indicative of success The complement fixation test is less helpful 
in that it remains positive m most cases for many years Repeated micro 
scopic examination of urine and of secretions is imperative in the assessment 
of effective drug treatment The ova observable should show first a marked 
diminution in their number and then evidence of shrivelling and finally com 
plete absence of hatching potentialities and movement of the miracidium 
within the egg A high eosinophil count and evidence of viability in the ova 
six to eight w eehs after a course of drugs indicate the necessity for its repetition 
It is to oe remembered that specific treatment may kill the ova but does not 
ev acuate them from the tissues As dead foreign bodies they may remain for 
years slowly working their way to the external surfaces to be discharged 
partiallv or completely disintegrated The fibrosis initiated by the live ova 
and m a lesser degree maintained by the dead ones may result m narrowing 
of the unnary passages particularly the ureters Evidence of this narrowing 
mav only come to light long after the typical symptoms have abated and 
may be found m the mildest of infestations which constitute the mam per 
centage of Bilharzial patients These strictures readily respond to dilatation 
and should be sought for by intravenous pyelography or cystoscopic mvestiga 

t,0n L B Goldschmidt 
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CHAPTER LXXV 

HYDATID DISEASE OF THE GENITO-URINARY SYSTEM 

T HREE per cent of all cases of li) (Intel disease occur in the Sidney, 
about I per cent or less in the retrovesical space Risen hero in the 
gemto urinary tract cysts rank as curiosities 


RENAL HYDATID 

Infestation occurs m childhood The child's hands con\ey the o\a to 
the food from the ficcally contaminated hair of infested dogs The embryo 
of the parasite, tamia echinococcus, hatches out in the intestine, and by 
penetration reaches the portal, then the pulmonary and, finally , the general 
circulation and the kidney The intermediate form de\ clojis in the parenchyma 
of the cortex and consists of an ectocj'd enclosing a globe of fluid, later filled 
with scohces and daughter cjsts A fibro cellular layer domed from the 
parenchyma — the pencyst — surrounds the parasite and expands with it 

Kidney cy sts are usually prnnaiy and the only ones in the body Expansion 
causes the cyst to bulge beyond the surface of the kidney, but it remains 
intra capsular and is alw ays surrounded by a layer of compressed parenchy ma 
(Surraco, 1937) Inward growth in many cases brings the ectocyst into con- 
tact with the base of a papilla, which is absorbed (Fig 404) The parasite 
then projects into the lumen of the corresponding minor calyx, and may 
rupture it, discharging scolices and daughter cjsts into the pekis (Fig 405) 
Some of these pass down the ureter and arc \oided or may' cause retention 
of urine Others lodge in ranous ealjees and maj' form new cjsts— the 
so called calyx cjsts 

Symptomatology — A closed cjst may cause no symptoms uhateier It 
may press on surrounding organs, giving rise to pain, breathlessness, diarrhoea 
or vomiting A parasite projecting into a calyx maj, while still unruptured, 
produce hsematuna, frequency and calj x colic 

With rupture, typical products appear in the urine in the form of hydatid 
sand or scohces booklets, pieces of laminated membrane or daughter cysts 
True renal colic occurs A long symptomless period may super\ ene or fresh 
charges of hydatid material come down every feu weeks or months Ana- 
phylactic shock or urticaria may be occasionally' observ ed 

Diagnosis — When hydatid products are identified m the unne, they must 
come from the kidney or the retroi esical space Very few cysts of the latter 
rupture and renal colic does not occur Apart from this pathognomonic sign 
the diagnosis rests on the presence of tumour m the kidney region. X-ray 
examination and skin or serum tests A plain X-ray plate may show a typical 
nng shadow due to calcification Cystoscopy may detect a cyst emerging 
from a. ureter or cedema around the onfice Pyelography m closed cases may 
show- deformity of calyces (Fig 406) or displacement of the ureter, in open 
ones the typical goblet ’ or “ crescent ” signs (Surraco, 1937 , Begg, 1937) 
Lalyx cysts blur the outline of the major calyx concerned, but detached minor 
calyces are visible If the w hole kidney is involved, none of the mtra\ enous 
py elographic medium enters the pelvis and the organ is functionless 
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A Casom skin test if positive indicates a cyst somewhere in the body 
The Ghedini serum test may merely indicate that a cyst has been present at 
some prev ious time Negntn e tests are of small value Eosinophilia is erratic 
Prognosis— The prognosis of untreated hydatid cyst is difhcult to assess 
The majority of diagnosed cases call for intervention Some ruptured cysts 
cause no further trouble or may, by the constant discharge of fresh material 
or by sepsis produce chronic invalidism or endanger life Active cysts may 
exist for 3 ears and hardlj affect the function of the kidney at all X once 
removed the kidney of a woman twenty 
years after she had first passed daughter 
cysts, and the organ was practically 
unimpaired in spite of two secondary 
calyx cysts Nicaise (1914) collected 
215 cases, none of whom had received 
any surgical treatment whatever Of 
these only 16 had died from the direct 
or indirect effect of the hydatids 

On the other hand, many of the 
larger cysts cause chronic ill health 
through pressure on neighbouring 
organs, impairment of renal function, 
blocking of the bladder outflow or 
sepsis The last complication not only 
produces general toxemia and threatens 
the other kidney but also gu es rise to 
sucli pain and frequency of micturition 
as to exhaust the patient Even m 
such cases as these, early diagnosis and 
well executed treatment will lead in 
most cases to good results, as the 
remaining kidney is unimpaired 

Treatment — Treatment is either to 
do nothing or to operate The pre 
requisite to decision is the obtaining 
of a complete know ledge of the topog- 
raphy and function of both kidneys 
Where a small cyst lias ruptured, the 
contents lia\ e been evacuated, there is 
no sepsis and the patient is symptom- 
free, it mayr be sufficient to check up 
the state of the kidney from, time to 
time In other cases it is advisable to 
operate, pro\ ided the other kidney is not involved and normal in function 
-tne purpose of the operation is to rid the patient for all time of further 
urinary symptoms Nephrectomy is therefore, m my opinion, the procedure 
° nearl y a N cases, because of the frequency of secondary calyx 

~ SL a r no conservative operation will disclose In certain types which 
femmUri sui ^ ace °f the kidney and are almost pedunculated, with 
1 th the rpn,m Se f C f a blstor y unitary symptoms, partial nephrectomy 
w ith the removal of the pencyst may be justified " 

ureter slmnhl 1S , im P osslble owin g to dense adhesions, the 

be T ^ d f and the part of the kidney which does not bear 
Aim should be carried out by the subcapsular method The 



Fio 405 

Kidney sectioned showing the two calycal 
cysts With their contained daughter cysts 
Both ectocysts are intact The small cyst 
seen m the pelus has come from the middle 
caly\ the upper comer of w hich may be seen 
)«3t below the cyst of the upper calyx Papilla: 
may be seen in relation to both cysts 


the c\st, freed 
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enucleation should then be continued— still subcapsular— until dense adhesions 
are encountered around the cystic part of the kidney The aim is to remove 
all secreting renal substance so that no urinary fistula can persist and to shut 
off the area of the parasite from the urinary 'tract When the limits of safe 
dissection ha\ e been reached the part freed' should be remo\ ed This opens 
the c\st The ectocjst is pulled out together with all loose hydatid material. 
The remains of the peric\st are scrubbed uith 10 per cent fmniahn taking 


Fig 406 

1 of kidnev with In datid c\st Injected after the 
kidnej had been remo\ ed 


care that no excess of the fluid passes beyoml the area being treated Rubber 
dam drains are passed to tins area and the nonnd closed except for these 
The drains ore removed on the second or third day This procedure mil give 
permanent cure in many cases If the hy datid recurs it vi ill only be after a long 
period and then as a subcutaneous cyst nrtli no detrimental effect on any vital 

organ and w ithout influence on the urinary system . . 

On no account should there be any endeavour to avnlse the pencyst 
from any tissue or organ to which it is intimately adherent There is no line 
of cleavage and the danger is infinitely greater than that caused by the 


hydatid itself 


CHAPTER LXXVI 

ACTINOMYCOSIS OF THE GENITO-URINARY SYSTEM 


ACTINOMYCOSIS may occur in almost an}' part of the gemto-urmary 
jr-^system It may be primary m the kidney but is almost invariably 
flue to direct extension from pelvic or abdominal lesions when it is 
encountered in the bladder Isolated instances have been met with in the 
testicle, prostate, seminal vesicle and glans penis In these parts there is a 
strong tendency to fistula formation The disease if it appears in the scrotum 
or prepuce differs in no respect from cutaneous manifestations elsewhere 
The general methods of treatment are more or less standardized apart from 
the situation of the disease Palliative surgical measures may be required 
according to the organ affected For purposes of this chapter the subject will 
be adequately covered by giving some details of the nature of the infecting 
agent and its manifestations as it occurs in the kidney 

RENAL ACTINOMYCOSIS 

A number of instances of “ primary actinomycosis have been recorded 
The term “ primary ” is useful to distinguish the condition from that m 
which the kidney is invaded and destroyed by direct extension from the 
bowel or liver It is doubtful, however, if it can be considered appropriate 
The disease, like tuberculosis is a systemic one conveyed both by the blood 
stream and the lymphatics Unlike tuberculosis, however, it is extremely 
resistant to the normal protective mechanism of the tissues The primary 
focus of renal tuberculosis may have undergone spontaneous cure and the 
patient enjoy robust health In actinomycosis on the contrary, the original 
focus, though often obscure, probably remains active, and causes considerable 
disability before there are any localizing signs in the kidney The number 
of cases in which an operation on the appendix, followed by a persistent sinus, 
lias preceded the diagnosis of right renal actinomycosis is remarkable and 
significant 

/EYlbibgy umf dnnlAmw— Aesiumr semmugiy nsbirAwa 1 >lw causeu 1 Ay r 
different types of actmomyces Microscopically, all are branched myceha, 
the filaments of which contain rows of granules which are Gram-positive 
and stain deeply Regarded from a cultural point of view there are two mam 
types the anaerobic or, more strictly speaking, the micro aerophilic (Welsh, 
1935) and the aerobic The former is passed on from cattle to man through 
contaminated water either via the intestinal tract or through the abraded 
skin It has ’been customary to attribute the human form of the disease 
almost exclusively to the anaerobic variety — Actinomyces bovis However, 
Pijper (1927) Buchanan (1942) and others found that in South Africa at 
any rate the aerobic type preponderated slightly ov er the anaerobic, and its 
source in human disease is still a matter for speculation Of the four mam 
aerobic types only A Transvaalensis is invariably acid fast 

Actinomycosis appears not to be so rare as was formerly supposed especially 
in cattle raising countries Gardmer (1935) saw in New South Wales some 
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fortv-siv cases in tv enty years Only about a score of kidney cases are on 
record The disease is rare in childhood, as Kretschmer (1936), in recording 
a case pointed out It is carried to various parts of the body and reproduced 
there by the coccoid and rod like forms into which the fragile my ceha break 
up The v ell-known “ sulphur granules ” are globular nests of felted mycelium 
Pathology — Proliferation of the tissues and pus formation in varied relative 
proportions characterize the affected kidney The gross specimen may 
resemble a tumour, a carbuncle or even a tuberculous kidney with cavita- 
tion Calcification does not occur There are dense adhesions between the 
kidney and its fatty capsule and between the latter and surrounding structures 
By suitable staining methods the “ granules of the actmomyces may be 
discovered sometimes readily, sometimes only after a prolonged search 
Perinephric abscess is not uncommon The ureter may be thickened and 
strict ured Ulceration, on rare occasions, occurs in the bladder 

Symptoms and signs — After an unknown period of resistance, indicated 
only by the vaguest of symptoms, notably abdominal pain, the patient goes 
rapidly downhill and consults his doctor on account of lassitude, loss of weight, 
anorexia night sweats and evening pyrexia Anaemia of the secondary type 
with low colour index is invariable There is usually a mild leucocytosis 

In the course of two or three months attention is drawn to one or other 
kidney by the discovery of a mass in the loin with corresponding tenderness 
and muscular rigidity Urinary symptoms are variable, and at this stage 
more commonly absent There may be a few pus cells in the urine or none 
Cocci and bacilli of various kinds have been noted, and m a few cases acid fast 
bacilli have been seen The latter may have been the disintegrated mycelial 
rods prev lously mentioned , though the combination of tuberculosis and 
actinomycosis has also occurred 

Ilccently McCrea and Spalding (1946) have reported the cultivation of 
aerobic actmomyces from the bladder but not from the kidney urine of 
35 female patients They are inclined to think that these cultures were not 
due to contamination but were derived from mycelial saprophytes of the 
urethra which occasionally gave nse to mild and transitory trigonitis 

Cystoscopy often leveals little m a first examination, but the function 
of the affected kidney deteriorates rapidly Pyelograms commonly give a 
picture of spread, elongated or obliterated calyces as in tumours, but the 
pyonephrotic or even cavitation type also occurs A stnetured and beaded 
ureter may be present as in tuberculosis Judged by the customary function 
tints the other kidney appears to be sound Bilateral infection is rare, or, at 
any rate undngnosnble 

Diagnosis— -A correct diagnosis has rarely been made even at the time of 
operation The surgeon and sometimes the pathologist are unaware that an 
actinomycotic kidney has been removed The specimen may be considered 
a neoplasm, a renal carbuncle or a tuberculous kidney The sinus resulting 
om ie operation shows little tendency' to heal , yet meticulous examination 
i\„ „ii. °t C r a P ori( >d of months may reveal no trace of the actmomyces 

.. • ’ sulphur granules, ” which, incidentally, may be black or brown as 

confirm, the diagnosis thC tnie ° f th ® dtsease Ro ' ialon ot tlle s P ecime ' 1 
it- are a combination of those of tumour plus infection 

in mtmom\c«si« rCr A 10n i ln tu , mour cases > and loss of function is greater 
ihnractenstir nf t.ii° n t J lc otJlc ? hand » ee ' ere urinary symptoms are more 
urine is the rule \„ >Cr ^ u ? sts ^hc ft bsence of colonies of actmomyces in the 
*' ^bsfactory complement-fixation test has y et been devised 
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Prognosis Nephrectomj combined with vigorous after treatment has 
resulted in some apparent cures but on the whole the outlook is bad Apart 
from the operate e mortality, considerable in itself man> of the reported 
cases died from generalized actinomycosis pytemia or debility resulting from 
the persistent suppiiration Renal failure through subsequent involvement 
of the other kidney lias not been recorded 



Fio 407 

A sectioned right kidney remoi ed post mortem from a man aged 43 who died as a result of 
infection from the streptotfmx actinornyces (From the Museum of the Bland Sutton Institute of 
Pathology the hliddlcsex Hospital ) 


Treatment — In suitable cases nephrectomy appears to be indicated 
possiblj in two stages The operation is a formidable one on account of the 
widespread adhesions The low condition of the patients demands pre opera 
tive blood transfusions shock sparing methods such as spinal anaesthesia 
or nerve block, and very careful after-treatment The wound should not be 
closed but treated with eusoi, chioramme-T mercurochrome hy drogen per 
oxide or p3 7 ogemc filtrate It should be allowed to heal from the bottom 
The value of radium has not been established 

As soon as the operation is over or before it is undertaken in those rare 
cases in which pre-operative diagnosis is possible, tlie general treatment for 
actinomycosis should be undertaken The remedies which have prmed 
valuable, singly or in combination, are the sulpha drugs and iodine Four 
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grammes a day for two days and 2 gin for another three should be administered, 
and this course repeated with the usual precautions 

Iodine in the form of potassium iodide up to 300 or 400 gr a daj is the 
traditional treatment but Chitty (1929), a score of years ago recorded some 
remarkable results by giving 10 minims of tincture of iodine in. milk or cream 
four times a day Sodium iodide m 10 per cent solution has been given 
intravenously 

Various forms of X ray treatment have as a rule been combined with 
the drugs mentioned Thymol has also been recommended 

R Campbell Begci 


REFERENCES 

Buchanan G (1942) Personal communication 
Chitty H (1926) Bnt Med J 1, 418 
(1929) Ibid 1,347 

Gardiner S S and Weuh D A (1935) Aust NZ J Surj 4,279 
Kretschmer H L and Hibbs \\ G (1936) J Urol 36, 2 123 
McCrea L F and Spaulding E H (1946) J Urol 55, 428 
PlJPEB A and Pullivoer B D (1927) J Trap Mtd Hyg 80, 153 



CHAPTER L\X'\ II 

SYPHILIS OF THE GENITO-URINARY ORGANS 

S YPHILIS is a specific disease due to entry into the body of a micro 
organism (Spirochata pallida or Treponema pallidum) In syphilis 
acquired by infection of the skin or mucous membrane a primary sore 
commonly develops at each site of inoculation and is followed aftei a few 
weeks by tho first of a succession of outbreaks on sJ m and mucous membranes 
and of other lesions winch may affect any tissue of the body these may recur 
again and again throughout life and those which appear in later years seriously 
damage the function of tho parts affected After many years degeneration 
of the parenchyma of the nervous si stem may lead to general paresis or to 
tabes dorsalis From an early stage changes in the blood serum can be de 
tected by complement fixation (\\ nssermann) and \anous flocculation tests 
In a number of cn«cs also certain well defined changes in the cerebrospinal 
fluid occur within a few weeks of tho first appearance of evtemal signs In 
k\ plulis acquired by transfusion or tn vtero tho systemic disease is the first 
manifestation An\ or all of the oxternal signs of the disease including the 
primary sore may be omitted and even the characteristic changes in the blood 
may never appear 

Of the aboye manifestations only those affecting tho genito urinary organs 
cm be considered in any detail m this chapter but it is necessary to discuss 
tho lmctcriology and morbid anatomy of tho disease as a whole sufficiently to 
enable the reader to understand jts s} mptomntology and to avail himself 
properly of laboratory owls to diagnosis 


BACTERIOLOGY 

The microorganism of syphilis discovered by bchaudinn and Hoffmann 
(100'i) was first named Sftrochata jallula and later Treponema pallidum 
To day it is known by either name and will be referred to in this chapter 
ns S pallida 

When discharge from an early syphilitic lesion j.s examined under dark 
ground illumination the method of choice S pallida appears as a dead white 
delicate mobile corkscrew with very regular coils I 0 to 12 p deep and from 
crest to crest 4 to 24 p (usually 7 to 10 p) long and 0 25 p thick It moves 
across the field rather slowly but is very active and flexible in its own 
ground 

It can be examined in the dried state after mixing some of the discharge 
with an equal quantity of indrni ink or of collargol and spreading the mixture 
as a film on a slide It then appears as a white spiral rather thicker than 
under dark ground illumination and by no means so easily distinguished from 
other spirochetes It is dyed rose pink by prolonged staining with Giemsa 
or Lei simian stain and is easily stained by the silver nitrate method of 
Tnbondcau , „ . „ , _ 

It is indistinguishable morphologically from S pertemns of yaws and from 
S cuntcvh of a superficial affection of the external genital organs of rabbits 

53 933 
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textbook or obnito nmi' ary surofry 

\ anoas darns to cult.v-.to S taw keen made but ™ns.dorabIo 

doubt of their validity lias been expressed by Hast and Kolmor (Ill.'l) an(l 
others recently however P Gr.gorev (lW) lias published n claim to have 
cultivated it from the blood of persons suflormg from primary syphilis and 
to have transmitted the disease to animals by cultures thus obtained As 
here there was no question of contamination with saprophytic spiroch'etcs 
and as the organisms proved virulent for animals tho claim merits serious 

Vitality and virulence — In discharges removed from tho bod} S palhda 
loses its v irulenco m a few hours but m tho moist state m a capillary tube 
or sealed between slide and cover slip I have known it to retain its motility 
for as long as eight} four days It is killed at once by dr} ing and b} rolativ cly 
weak antiseptics According to Boak Carpenter and Warren (1932) its 
virulence is destro}ed in an hour at 41 5° C according to Bessemms (1938) 
it is killed in lesions of rabbits in ono hour at 42° C and m two hours at 40 0 
but in lvmph nodes of the <ame ammals it maj remain virulent for one hour 
at 46° C Its susceptibility to heat is exploited in treatment 


PATHOLOGY 

It is doubtful if the organism can penetrate unbroken skin but it can of 
course enter the body through a microscopic crack After admission tt 
quickly penetrates to the deeper tissues Syphilis is believed generally to 
have been prevented by Metchnikoff and Roux (1000) m a medical student 
and a chimpanzee bv rubbing calomel ointment into the site of an experimental 
inoculation one hour after the latter But later experiments suggest that tho 
student may have been fortunate if he did escape (the proof of the escape 
would not bo accepted by modern experimenters) ns Kollo and I vers (I92G) 
showed that after inoculation of rabbits the organism can reach the nearest 
lymph glands within half an hour The micro organism is widespread through 
out the body within forty eight hours but the first lesion does not appear 
for several days The syphilitic process m every stage except the quaternary 
(see below ) consists essentially of accumulations of ly mphoev tes and plasma 
cells chiefly round lymph and blood vessels with an increase of connective 
tissue and mast cells and swelling of the endothelium of tho small blood vessels 
of the affected part so that they become narrowed or blocked m many places 
The cellular infiltrates which vary m size and intensity with the position of 
the lesion and the age of the infection account for the toughness which 
characterizes most syphilitic lesions endarteritis causes degeneration of the 
lesion m its centre and when it affects vessels supplying vital structures it 
causes degenerations due to lack of nutrition e g aneury sin from effects on 
vasa vasorum myocardial degeneration from obstruction of coronary vessels 
and paralyses from closure of cerebral and spinal \ essels 

Important immunological reactions result m resistance to supermfection 
and to re infection after supposed eradication of the original infection 
Resistance to re infection increases with age of the infection and judging 
by animal experiments may be permanent after the infection has been active 
tor three months The development of allergy to actn lty of S pallida probably 
explains the larger size of lesions of later stages of syphilis than that of earlier 
ones m spite of the fact that the number of spirochetes at w ork in a late lesion 
is far smaller than in an early one 

Another manifestation of immunity of great diagnostic value is in blood 
changes demonstrated by complement fixation (Wassermann) and floccula 
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tions reactions the latter of which usually depend on the formation of floccules 
when inactivated svplulitic serum is put in contact with a specially prepared 
heart extract Many methods of performing the complement fixation test 
for av phihs have been evolved and all are designated Wassermnnn though 
none conforms to the technique of tl o original method consequently there 
is a w ide difference in their sensitiv ity some being too apt to grv e false positives 
and somo giving only low percentages of positive reactions in the different 
stages of sy phihs As regards the flocculation tests although their principle 
is the same in nil there are \er\ many methods of demonstrating the floccula 
tion each under the name of its author the best known and probably the 
most sensitive act reliable one in this country being the Ixahn Generally 
speaking the flocculation tests are more sensitive than the complement 
fixation but in equally good hands the flocculation tests would be more apt 
to give false positive reactions on the other hand some sera are positive to 
a complement fixation test but negative to a flocculation and the usual 
practice now is to test the scrum by both methods 

In syphilis the serum becomes positive to one or both these methods by 
tiie tenth to fourteenth day after the appearance of the first outward lesion 
in the majontv of cases and by the end of about a month the percentage with 
positive scrum is practically 100 In the absence of treatment the percentage 
tends to decline slightlv in later years but a strong feature of reactions dis 
cov ored after many y ears is their persistence in spite of all treatment IV bother 
this persistence signifies persistence of the infection throughout is unknown 
but it is possible that such an amount of treatment as u ould suffice to eradicate 
an carlv infection may be sufficient for an old one and that the reaction persists 
because of a ti sue habit This is at least suggested by the fact that in cases 
cured of general paresis bv pyrexia maintained over only a short period the 
reactions mnv not change to normal until as long as three y ears later Similar!} 
in cases apparently cured bv what is now known as the five day method the 
blood reactions of the secondary cases persist much longer than do those of 
the sero positive primary cases 

The reliability of these scrum tests for diagnostic purposes depends naturally 
on their failure to give positive reactions in non syphilitic conditions Un 
fortunately no method is completely reliable from this point of view but the 
conditions in which positive reactions are apt to occur are fairly well defined 
They n re yaws trypanosomiasis relapsing fev er leprosy chiefly tuberous 
malaria scarlet fever typhus fever glandular fev er vaccinia a transient 
bronchopneumonia with streakv infiltration of the lung (Fancom (1936) 
Hegglin and Grumbach (f’Xf fj Jafinef (tffififf and some streptococcal con 
ditions Some such as enteric fev er late tuberculosis tropical ulcer beriberi 
diabetes and sclerodcrmia winch have been reported by one author or 
another to hav e giv en positiv e reactions may liav e been in a tvpe of patient 
with a natural tendency to positiv itv so that they give positive reactions as 
a result of any biological disturbance such as is brought about b\ an inter 
current fev er Certain dermatoses such as psoriasis urticaria pigmentosa and 
erythema ins seem to make the serum more labile m this way though with 
a reliable test they may not give a false positive Pregnancv sen are apt to 
give positive reactions with methods which though thev may give negative 
reactions with normal sera are too sensitive for specimens from persons in 
non syphilitic pathological states 

Apart from the«© conditions others not at all well defined and not pro 
ducing am obvious symptoms must be admitted ns giving rise to what have 
been termed problem sera since they give positive reactions to all tests 
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though there is no history ox evidence of cither syphilis or any of the conditions 
enumerated above Although they are undoubtedly rare the possibility of 
their occurrence compels the. advice that when the scrum reactions are com 
pletely unsupported by other evidence the diagnosis should remain open 
treatment being withheld over a period of months during which further tests 
should be carried out , „ 

With the above qualifications provided that laboratory errors have been 
excluded by a repetition of the tests on a fresh specimen and that the different 
tests agree positive reactions of a scrum mean that the donor has syphilis , 
they do not of course mean that the lesion from which he is now suffering 
is necessarily syphilitic unless there is definite evidence that the serum reactions 
have changed from negative to positive since the present lesion made its 
appearance 

SYMPTOMATOLOGY 


The signs of syphilis are empirically classified under the headings of 
primarv secondary tertiary and quaternary The first comprises tho lesions 
which appear at the Bite or sites of inoculation and tho accompanying regional 
adenopathy the second the commonly w idespread ones w Inch begin to appear 
about a month after the first appearance of the primary sore the third the 
scanty but usually larger and more destructive lesions winch occur after a 
period of quiescence following tho secondary stage and the quaternary the 
degenerative changes in the central nervous system called tabes general 
paresis and tabo paresis Although empirical the classification is useful for 
purposes of description As syphilis in respect of many of its manifestations 
affects many parts of the body and it is often helpful in diagnosis of lesions 
m one part of the body to look for others elsewhere it seems best to sketch 
hero the general characteristics of the lesions m tho first three of these stages 
before describing the special features of those affecting the genito urinary organs 
General characteristics of primary lesions — The incubation period varies 
from ten to ninety days or longer and is usually three to four weeks In my 
experience the longer periods have usually followed attempts to prevent the 
infection either by disinfection or by administration of anti syphilitic remedies 
At the end of this period there appears at each site of inoculation the hard 
chancre or primary sore starting as a papule which enlarges to a pink or 
dull red relatively painless erosion or superficial thick lipped ulcer Within 
a few days of the appearance of the chancre the regional glands usually become 
painlessly enlarged without any tendency to suppuration unless the original 
sore has become infected with pyogenic organisms In the majority of cases 
only one sore appears but of 0 000 male cases analysed by White and Brown 
(1920) 1 718 had multiple sores of these 834 had 2 and m the balance the 
number varied between 3 and 49 Women tend more to have multiple sores 
than do men 


The painlessness which characterizes most primary sores is relative some 
in tight tissues as on a terminal phalanx or where the part is liable to much 
movement as at the peno scrotal angle may be quite painful as may also 
be sores which have become infected with secondary organisms Painless 
enlargement ol the glands draining the site of a primary sore though not 
invariable is a valuable early sign the glands on the affected side becoming 
“S?* an ^ tough without causing any strong feeling of discomfort and 
without any tendency to suppuration unless the original sore has become 
infected with pyogenic organisms In the case of the external genital organs 
the g a s on t e side opposite to that of the sore may be affected either 
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alone or with those on the same sido as the sore Often also the lymphatics 
(c g the doreal lymphatics of the penis) become hardened and easilv palpable. 

S pallida can be found almost invariably m the juice from a primary 
syphilitic sore from the first hour of its appearance provided that no anti 
septic has been applied The sore is unresponsive to antiseptic applications 
and also to snlphonamide treatment, the latter characteristic is a useful 
diagnostic sign as most genital sores other than syphilitic respond to this 
form of treatment, which does not moreover, interfere with the finding of 
spirocluetes 

Secondary lesions — Tho first secondary manifestations are usually some 
enlargement of 1} mph glands throughout the body and then a pink erythema 
of the soft palate This is followed approximately a month or six weeks 
after tho first appearance of the primary sore by a blotchy macular eruption 
starting on the trunk, especially between a line drawn through the nipples 
and tho angles of the scapula? above and one following the iliac crests and 
the groin below Tho individual spots which may at first be so faint as not 
to be i J9i We until the skin has been blanched bj exposure to the cold for a 
few minutes, vary in size from a pea to a florin and gradually darken from 
a rO'.o-pmk to a deep red and may then leave brown stains for a number of 
weeks Sometimes the spots are slightly urticarial and rarely they become 
Iuemorrhagtc or v esicular In distribution the syphilitic roseola vanes greatly 
It mav be limited to a few spots on tho trunk or the limbs so scanty as to be 
easily overlooked, or it may be widespread so that the spots are thickly strewn 
over the tnink, tho inner sides of the thighs and the flexor surfaces of the 
arms and legs 

In tho absence of treatment tho roseola is followed by a succession of 
papular emptions which have much the same distribution as the roseola, but 
occur a ho on the palms and soles, and the face, especially the forehead (corona 
veneris) The commonest papular eruption on the dry surfaces of the skm 
is the lenticulo-papular consisting of dome shaped papules varying m size 
from a lentil to a pea, which are at first light red shiny and well embedded in 
the skm and scale slightly when squeezed Later the colour deepens to dark 
brownish-red, and stains of this rash persist for many weeks after the syphilitic 
process has been stopped by treatment Sometimes the papules are very 
scaly , sometimes they degenerate partly or wholly to pustules forming the 
papulo pustular and tho pustular syphihdes , and sometimes they enlarge 
and become ulcerated and crusted, forming ecthymatous and rupial syphilides 

In moist situations, as on the genitals, between the scrotum or the labia 
and the thighs, between the buttocks, between the toes under pendulous 
mam m?e , and in the mouth and throat, the papules grow into plaques and 
the loosened epithelium covering them becomes sodden or is rubbed off 
leaving pink erosions which may be cracked or more ulcerated at the angles 
of the inouth, on the sides of the tongue and on the tonsils These lesions 
are generally known as moist papules when situated outside the mouth and 
throat and as mucous patches in the latter situation In many subjects, in 
the w arm moist areas of the body , especially about the genitals the papules 
grow into grey, broad-based moist warts called broad condyiomata All the 
papular eruptions just described can almost always be diagnosed with ease 
and certainty by examination of the serum from them for S -pallida 

Another type of papular eruption, which when it does appear is later 
than the above, is the miliary or the lichenoid It occurs in tw o main forms 
flat or lichenoid elevations, and pointed papules each about the size of a pin 
head or a millet seed The latter, which are pale red or brownish are usually 
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set in small groups or circles in limited areas as on the back or the outer sides 
of the buttocks Such groups maj be composed of larger papules often 
appearing as satellites round a central one (corymbose syphihde) 

Other secondary manifestations are a patchy or even a general alopecia 
which is only temporary changes in pigmentation particularly on the neck 
which becomes dappled (leucodermia) onychia and paronychia iritis 
epididymitis disturbances of viscera including hepatitis and nephritis 
headache and affections of the central nervous 8 } stem leading even to cranial 
ner\e palsies and a paraplegia and more or less constitutional disturbance 
It should be noted that none of the above may occur and that on the 
other hand a number of them may be present at the same time this poly 
morphism of syphilitic manifestations being of some diagnostic value 

Tertiary lesions are generally limited m number and are individually 
larger than secondary they tend more to ulcerate and are generally more 
destructive of the function of the affected part 

The commonest tertiary lesion is the tubero serpiginous or nodular 
cutaneous syphihde which occurs os a group of small gummata about the 
size of a bean or larger m the skin arranged more oi less concentrically round 
a central nodule The lesion spreads by the laying down of more nodules 
disposed in arcs of circles which have for centres the nodules of the first and 
succeeding sets from which they are separated by narrow zones of normal 
skin The result is that the edge of the whole lesion is more or less circular 
or serpiginous The nodules may break down to ulcers and the growing 
edge of the lesion may be a trough but more often there is merely some 
crusting and the nodules disappear leaving small scars which m their char 
actcristic distribution or pattern remain as a valuable sign of the nature of 
the process w Inch has occurred on the site 

Single gummata of larger size and diffuse gummatous infiltration may 
affect any tissue of the body and a favourite site is the testicles further 
consideration of this stage may be deferred to tertiary lesions of the genital 
organs below 


SYPHILITIC LESIONS OF THE GENITO-URINARY ORGANS 

It seems convenient here to describe first the commoner lesions of the 
different stages and then their differential diagnosis as they occur m the 
different areas of the gemto urinary organs 

Chancres on the male genital organs — The commonest site of a chancre 
m a man is the coronal sulcus where the sore appears first as a dull red or a 
pink spot about the size of a small pea which quickly enlarges within a few 
days to the size of a silver threepence a sixpence or something larger than 
tins It soon becomes eroded and forms a shallow ulcer with roundod edges 
raised above the surrounding tissues These are infiltrated and the whole 
lesion is matted together into a plaque or button of which the part situated 
m the preputial tissues flicl s over like a plate turning on its edge whenever 
10 prepuce is retracted Secondary infection especially under a tight prepuce 
ma\ load to all degrees of ulceration even to phagedena 
i . n t of the glans penis the syphilitic chancre is usually a pink or 

t ” r f f t ' in <bs . c " blc!l f ecIs hko parchment owing to its being so shallow 
it is ofun toured with a thin whitish pellicle b 

Un tlie site of the frenum the sore may bo fiddle shaped if the frenum 
aretou li Wn * ” cons,tlerab b thickened and the neighbouring tissues 
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At the urinary meatus the sore nnj surround the meatus or may spread 
slight 1} on to the glans on one side only most of the sore occupying one wall 
of the fossa nauculans m this case the affected 'nail feels like a thm plate 
Intra urethral chancres beyond the neck of the fossa are not often diagnosed 
the only one which I ever saw was a very definite lesion a crescentic ledge 
at the peno scrotal angle The urethroscopic examination was prompted 
b} finding 5 pallida m a scant} serous urethral discharge which had been 
diagnosed on clinical grounds as gonococcal it seems probable that if all 
such discharges appearing several days after a sexual risk were examined 
for 5 ixilhda the discovery of intra urethra] chancres would be much commoner 
than it is at present 

In the mucous membrane lining the preputial sac the primary sore may 
be like that m the coronal sulcus or it may be like a cartilaginous disc let 
into the submucous tissue Such sores can easily be palpated through the 
skin of the prepuce induration in this part being particularly w ell marked 

On the skin of the external genital organs the primary sore is usually 
about the size of a sixpenco or larger and covered with a brown crust removal 
of which discloses dull red granulations level with the surrounding skin 
The part of the penis peripheral to the sore may be swollen tough and some 
what livid with a light scaling the condition being known as syphilitic 
indurative cedcma 

Chancres on the female genital organs— The commonest sites of such 
chancres are the labia clitoris mouth of the urethra posterior commissure 
remains of the hymen and the portio uteri On a labium majus and at the 
angle between it and the corresponding labium minus the appearance may 
bo similar to that of a sore in the coronal sulcus but on the skin of the labium 
the chancre is commonly like one on the general skm It is more apt than 
in the male to be accompanied by syphilitic indurative cedema of the labium 
Tins condition may affect both labia and may also arise from a chancre of 
cither of the labia minora 

On the mucous surfaces at the introitus the appearances are somewhat 
similar to those of chancres on the mucous surface of the prepuce or on the 
glans penis namely flat or slightly cupped dark red tough sharply defined 
erosions At the posterior commissure the sore tends to spread to the tissues 
on both sides of the middle line and is more apt than other chancres m this 
region to become ulcerated On the cervix uteri the appearances vary greatly 
from a sharply defined oval round or kidney shaped erosion on one lip to 
an ill defined ulcerated mass suggesting a carcinoma Induration may be 
perceptible by palpation and be as well defined as in more accessible chancres 
and the whole cervix may bo involved in an indurative oedema when it 
becomes greatly enlarged and liv id 

The site of the glandular enlargement depends naturally on that of the 
sore when bevond the area drained by the lymphatics running to the 
inguinal glands the enlargement affects the pelvic glands and may be perceived 
by palpation of these through the lateral wall of the vagina against the 
iscluac spine 

Secondary lesions of the genito-urinary organs — These may occur on any 
part of the external genital organs or on the cerv ix uteri and in the v aginal 
fornices and are apt to be mistaken for primary lesions Thus on the glans 
pems a few moist papules may be mistaken for primary sores and on the 
os uten an erosion in the discharge from which S pallida is demonstrated 
may on this account be diagnosed as a syphilitic chancre The most im 
portant and frequent secondary lesions of the genital organs are moist papules 
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and broad eondylomata The former as seen on the ventral surface of the 
penis the scrotum and the labia majora are moist slightly raised circles each 
about the size of a silver threepenny bit with slightly depressed centres 
The broad eondylomata are flat moist warts on the scrotum or the labia 
the adjoining inner sides of the thigh and often also the contiguous surfaces 
of the buttocks „ , , , x , , 

Secondary lesions occur in the epididymis as small nodules in the head 
They are said to be very uncommon m this situation but may often be o\er 
looked In contrast with tertiary syphilis of the epididymis they usually 
occur on both sides 

In the bladder secondary lesions have been described as macules and 
ulcers occurring during the eruptive stage of the disease The condition 
may be commoner than is supposed as it gives rise to only slight symptoms 
which are not usually apt to provoke a cystoscopic examination 

Secondary syphilitic prostatitis has been described as occurring v ery 
rarely the diagnosis seems to have rested mainly on the association of 
prostatic symptoms with secondary manifestations in other parts of the body 
Nephritis occurring m the earlier stages of syphilis is usually of the type 
of large white kidney from which it differs m its great amenability to specific 
treatment 

Tertiary lesions of the gemto-unnary organs — Since no part of the body 
is immune from syphilitic infection it is not surprising that tertiary lesions 
either as discrete gummata tending to ulceration or as diffuse infiltration 
have been described in every component of the genito urinary system male 
and female and the possibility of this being the cause of indolent swellings 
m the corpora cavernosa seminal vesicles prostate vasa deferentia walls of 
the \agina uterus ovaries Fallopian tubes or the kidneys must always be 
kept m mmd but by far the most important and frequent are such lesions 
affecting the testicles and the end of the penis In the latter situation the 
pseudo chancre redux u hich is often diagnosed as a primary chancre commonly 
appears as an indurated ulcer on the coronal sulcus or in the preputial mucous 
membrane and less commonly elsewhere jn this area It seems possible that 
the indifferent showing of sero positive primary syphilis m statistics relating 
to results of treatment may be due to the inclusion m this category of a 
certain proportion of cases of chancnform gumma w Inch like other tertiary 
lesions may respond well cbnically to antisyphilitic treatment but proves 
very resistant serologically The distinction is made by the history of an 
earlier primary lesion by failure to find S ■pallida in the juice of the lesion 
and by the absence of any indolent enlargement of regional glands 

Syphilitic orchitis occurs as discrete gummata in one or both testes as 
amuse infiltration or most commonly in both these forms Diffuse infiltration 
often becomes apparent before the discrete gumma The testicle becomes 
' , en * ar 8 ed smooth and heavy and pressure on it elicits none of the usual 
esticular pain It is commonly painless but may be distinctly uncomfortable 
so ia the latter characteristic should not suffice for exclusion of syphilitic 
? rc ” in diagnosis Discrete gummata are usually multiple and project 
ro e surface of the testicle like elastic bosses They usually grow to a 
maximum and then retrogress but may undergo softening become adherent 
m ~ * i a ” d , bu , rst leaving a crater like ulcer The condition is often 

a«$ cia e w ith hydrocele of the tunica vaginalis w hich may have to be 
tapped before the state of the testicle can be appreciated 

0f sy P hlIitlc lesions of the gemto-urinary organs— 
P JP tic lesions on the skin and mucous membranes of the 
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external genitalis may be atypical and resemble non-syphilitic ones and 
vice versa, it should be accepted as axiomatic that e\ery lesion m this area 
in which the surface is broken should be scraped and the resulting exudate 
examined for 5 pallida,, and it may be convenient to describe here methods 
of taking specimens for this examination , as help in diagnosis may be afforded 
by examination of other parts of the body the description will not be confined 
to the taking of specimens from the genital area From a sore on the genital 
or other area the specimen is best obtained by first cleansing with a swab 
wrung out in saline or boiled water and then scraping the margin in such a 
way as to cause serum to ooze from it The oozing is helped by squeezing 
the lesion, and the aim should be to collect a specimen which consists mostly 
of serum Condylomata and moist papules may be dealt with on similar 
lines , lesions in the mouth should be freed as much as possible from saliva 
by swabbing, and a convenient instrument to use immediately after the 
swabbing is a small ring curette which acts as a scraper as well as a collector 
of the specimen From an ordinary papule on the skin the specimen is best 
obtained b} scraping off the superficial epithelium and then applying suction , 
this can most easily be done bj smearing the mouth of a test tube with vaseline, 
heating its blind end and then applying the test tube so that its mouth cir- 
cumscribes the scraped papule in such a waj as to dry-cup it If a sore has 
been dressed with antiseptics it may be better to take the specimen from an 
enlarged regional gland if one is available The gland is pushed up against 
the skin and fixed there with the fingers of one hand Then a moderately 
stout hollow needle, about 18 gauge, is run into the body of the gland from its 
outer pole A syringe containing a few minims of sterile saline is fitted to the 
needle, the saline is injected into the gland which is then massaged and 
suction is then applied with the syringe as the needle is withdrawn Probably 
only enough fluid to fill the needle and the bottom of the syringe will be 
obtained, and this should be ejected on to a glass slide or into a watch-glass 
to be collected as show n below 

If the specimen has to be sent to a laboratory it is best to collect it m a 
capillary tube One end of a short length of this (say about 4 in ) is applied 
to the drop of exudate, which will run into the tube When an inch or so 
has run in the tube is sealed as follows The end of tho tube farthest from 
the port of entry is warmed in a flame whilst the finger and thumb cover the 
specimen to protect it, and that end is then sealed in the flame When the 
sealed end cools down the specimen is drawn into the tube leaving a gap 
between it and the port of entry This end need not be sealed 

At the same time a specimen of the blood should be taken for examination 
by tho Wassermann and a reliable flocculation test The technique of ob- 
taining such a specimen is that for venepuncture described on p 845 Care 
should be taken to avoid bringing the blood into contact with spirit or with 
distilled water m the collecting syringe, which should always bo well washed 
out with sterile saline before the specimen is taken 

Negative reactions of blood tests may be due to absence of syphilis, or 
to the disease not having progressed sufficiently to e\oke the necessary 
antibody response Positive reactions, if not due to any error in technique 
or to one of the conditions mentioned on p 835, are due to syphilis, w Inch 
may however have been acquired long before the appearance of tho present 
lesion Other laboratory tests which may be applied in the absence of positive 
e\ idence of sjphilis are microscopic examination of the exudate for Ducrey's 
bacillus and for Dono\ an ’s bodies, and a complement fixation test for lympho- 
granuloma inguinale 



842 TEXTBOOK OF OBNITO URINARY SURGERY 

Gross diagnostic features— Primary syphilitic lesions can usually he 
distinguished from all others by the rubbery induration of their edges, their 
comparative painlessness the fact that as a rule and certainly not after 
the first fortnight— they are not succeeded by similar lesions and the painless 
enlargement of satellite glands Tertiary lesions are usually more tumour- 
like and unaccompanied by enlargement of regional glands , also S pallida 
cannot be found in the exudate produced b} scraping them Secondary lesions 
on the genital area if m the form of moist papules may be mistaken for primary, 
but are usually smaller and more numerous and may have been preceded by 
a primary lesion also in such cases similar lesions are likely to be present 
elsewhere on the body Altogether it is not usually difficult to distinguish 
the lesions of the different stages of syphilis found on the external genitalia 
from one another if it is remembered that not all such lesions are primary 
chancres Nevertheless tertiary lesions are not uncommonly diagnosed as 
primary, and as mentioned, this may account for the bad reputation of sero- 
positive primary syphilis for serological intractability 

The chief non syphilitic lesions from which sy philitic chancres are to be 
distinguished are chancroid herpetic vesicles, balanitis, granuloma venereum, 
the primary lesion of lymphogranuloma inguinale, scabies molluseum con- 
tagiosum inflammation of Tyson’s glands swellings due to gonorrhoea, and 
malignant disease 

Chancroidal ulcers are more painful and have thinner, more irregular and 
often undermined edges They are often succeeded by similar lesions m the 
v icinity The streptobacillus of Ducrey may be found in the juice from the 
edges The incubation period is onl} a few days and any glandular enlarge- 
ment consequent on chancroid is painful and tends to abscess formation It 
is, of course, necessary to remember that a chancroid may have incubating 
in it a syphilitic chancre , m this case m due course its edges will thicken and 
the lesion become somewhat similar to a syphilitic lesion 

Herpetic vesicles usually occur in crops of pinhead vesicles, but when these 
break down to form a composite ulcer this may arouse suspicion of its being 
syphilitic In my own experience as director of a clime and a consultant, 
most mistakes which I have seen here have been in diagnosing as herpetic 
lesions what proved to be early syphilitic chanci es The mistake is, of course, 
easily avoided by strict adherence to the rule of scraping every genital lesion 
and examining the juice of it for S pallida 

Balanitis is easily distinguished from chancre by being more diffuse, but 
the mistake may be made of overlooking a discrete lesion m what appears to 
be a generally inflamed glans and preputial sac 

Granuloma venereum is very uncommon in this country It has no sur- 
rounding induration and the edge is usually overhanging Often, also there 
arc satellite lesions m the neighbourhood, and Donovan bodies can be found 
microscopic examination ot the discharge 

The primary lesion of lymphogranuloma inguinale is a very evanescent 
papule, and the glandular enlargement which commonly follows it, though 
uuolent tends to break down and form fistulce, differing in tins respect from 
syphilitic adenopathy which does not breakdown, and from the bubo of chan- 
crou w men tends to form a single abscess rather than a number of small ones 
bcautetic runs on an uncovered glans penis are dry and smaller than 
c lancres Also they do not grow m size and are usually accompanied by 
similar lesions elsewhere The} are, in fact, quite unlike syphilitic chancres 
>u 1 10 tendcnc} is to think that almost any lesion on the genitalia must be 
either a chancre or a chancroid 
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Molluscum contagiosum spots are pearl} hemispherical umbibcated 
nodules from the centres of which white matter can be squeezed 

A saollen Tyson gland may simulate an uneroded syphilitic sclerosis but 
it is cystic and puncture releases pus Sometimes a gonorrhceal l}mphangitis 
causes a swelling at the reflection of the prepuce from the coronal sulcus 
and bv its toughness may suggest a s} philitie lesion but the process is more 
acute than in syphilis 

Epithelioma of anj part of the external genitalia might at first resemble 
a primary sore in being hard but it develops more slow 1} the base of the 
ulcer is more nigged and satellite glands enlarge much more slow lj 

The chief non syphilitic lesions affecting this area which might be mis 
taken for secondary syplulides are lichen ruber plan us psoriasis and pemphigus 
vegetans The two former are much dner than are secondary lesions in these 
parts and are usual!} accompanied b} similar lesions elsewhere on the body 
Lichen affecting the glans penis or this and the bod} of the perns is made 
up of dry pol}gonal flat papules which are brownish or violaceous in colour 
They show no tendency to erosion Psoriasis affecting the glans should cause 
no trouble if it is remembered that a lesion on the genital area is not necessarily 
\ enereal 

Broad condylomata in the genital area might be confused with the rather 
similar outgrowths of pemphigus vegetans but these are preceded by bulla; 
and the condition is generally widespread over the body whereas syphilitic 
condylomata are usually confined to what might be termed the moist warm 
areas 

Syphilitic epididymitis should cause no difficulty when it occurs as it is 
usually associated with other signs elsewhere It is far less acute than 
epididymitis due to the gonococcus and shows no tendency to fistulation as 
does tuberculous disease of the epididymis 

Gummatous orchitis has to be distinguished from tuberculous disease and 
from malignant disease It is much less painful than tuberculous disease and 
shows far less tendency to break down Also it affects the testicle rather 
than the epididy mis 

Malignant disease of the testicle presents itself in such div erse forms that 
the distinction should be made rather on the difference from the classical 
smooth heavy embossed and insensitiv e characteristics of gummatous orchitis 

THE TREATMENT OF SYPHILIS 

The principal remetfies used for the treatment of syphilis are pente/Hat 
and compounds of arsenic bismuth mercury and iodine all of which are 
sometimes assisted by artificially induced py rexia Amongst anti sj phditic 
remedies the position of penicillin is not yet settled and it seems convenient 
here to describe first the use of the older remedies and then to discuss 
penicillin with the question how far present day knowledge of its action 
justifies its substitution for arsenic bismuth and mercury 

Arsenical compounds — These are in two classes pentavalent and tmalent 
of w Inch the latter are by far the most frequently used for syphilis outside 
the central nervous system of adults The pentavalent compounds apart 
from their role in the treatment of syphilis of the central nervous system 
have been found convenient for the treatment of congenital syphilis when 
it is judged undesirable to give injections 

All the tnvalent compounds except one are subject to the provisions of 
the Therapeutic Substances Act, which provides for their biological testing 
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before issue to the public Those which are subject to this control are 
li) 3 to 3-diammo-4 to 4-dvby droxy ar senobenzene dihydiochlonde, or the 
original ‘ 606, which first appeared on the market under the trade name, 
salvarsan and is non sold under a number of trade names but is officially 
known as “ arsphenamme —a name which must appear on every ampoule 
of it whatever the trade name It is the most efficient of these preparations, 
but on account of the complexity of its preparation for injection and of its 
administration is no longer used in this country , it will therefore not be 
considered further , . _ . 

(n) The sodium salt of (i) also not now used in this country (in) bodium 
3 to 3 1 diammo 4 to 4 1 dihydroxyarsenobenzene mono and di-N-methylene- 
sulphoxjlate the original “ 914 first sold under the name of neosalvarsan 
and now under a number of trade names but known officially as neoarsphena- 
mine (i\ ) 3 to 3 1 -diamino-4 to 4 ‘-dihydroxyarsenobenzene N N N tn- 
methy lenebisulphite, known officially as sulpharsphenamine (v) 3 to 3 1 - 
diamino 4 to 4 1 -dihydroxyarsenobenzene diglu coside (stabilarsan), known 
officially as arsphenamme diglucoside (vi) A sih er complex of arsphenamme 
known as silver arsphenamme (vn) Neosilverarsphenamine All the above 
except the diglucoside are m powder form m ampoules containing a neutral 
gas to prevent their oxidation to the more toxic arsenoxide 

The last m this group, which is not at present subject to control, but has 
come greatly into use in the past few years, especially in the USA, is 
3-ammo-4-hy droxy phenylarsme oxide, which is believed to be chemically 
identical with the spirochasticidal derivative of the arsphenamme compound 
formed in the body after injection Weight for weight it is much more toxic 
than the other preparations mentioned above, but, weight for weight, it is 
therapeutically more active The ratios of these two activities to the corre- 
sponding ones of the arsphenamme preparations will be discussed below 
The only brands of this preparation at present on the market are the hydro 
chloride winch is known as mapharside in this country and as mapharsen in 
the USA, and the tartrate, which is sold as neo halarsine The class will 
be Tefeired to below as oxophenarsme except in references to specific expen 
ments 


Of the preparations other than oxophenarsme, the most commonly em- 
ployed in this country are neoarsphenamine arsphenamme diglucoside 
(stabilarsan) and sulpharsphenamine The last of these is much less active 
than the other two when given intravenously, and is not recommended for 
use bj this route , when given by the intramuscular or deep subcutaneous 
route for which it is the most suitable preparation, its effect is approximately 
equal to that of neoarsphenamine 

The silver preparations mentioned above are approximately twice as 
nctn e as neoarsphenamine and are usually given m about half the dosage 
(Kopnenarsine is a stable preparation which is not liable to become more 
toxic on exposure to air and has been said m some quarters to be more efficient 
nnu less toxic than neoarsphenamine Weight for weight it is of course more 
toxic the question of chief importance is w hether or not it is less toxic in 
tlierapeutically equivalent dosage, and this, of course, depends on what is 
equiv alent dosage Most of the claims for the effect of the compound are 
based on eases treated also with bismuth, so that in them it is impossible 
o say low much of the credit is due to the latter remedy, but a straight- 
forward comparison Ins been afforded by the results of the pioneer New York 
trial ot the effect of a five day treatment in which an arsphenamme compound 
was administered by drip feed during ten hours of each day for five days 
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In the first series of cases the remedy employed was neoarsphenamme in a 
total dosage of 4 gm and the results reported e\ entually by Leifer Chargm 
and Hv man indicated tliat 80 per cent of ninety seven patients treated by 
tins method and ob&ened sufficiently long were cured by it As the toxic 
ejects of neoarsphenamme administered on these lines were too numerous 
and se\ ore mapharsen was substituted The dosage first tried (0 4 gm m 
fne dais) was based presumably on the claim that the arsenoxide was ten 
times ns actiie as neoarsphenamme but it was not until the total dose was 
raised to 1 2 gm that results at all comparable with the above were obtained 
and eicn then thc\ wero not so good 82 per cent of ninety nine cases being 
reported as satisfactory Animal experiments support the conclusions denied 
from tins comparison 

In fact the weehh dosage of oxophenarsme in routine work (as distinct 
from modifications of the five day treatment) appears now to be usually 
0 1 to 0 12 gm in two or more injections Whether in this dosage it wdl 
prove more efficient and Jess toxic than neoarsphenamme or the reverse 
remains to be seen 

lor intravenous injection any of tho aboie mentioned remedies except 
Btnbilarsan is prepared by solution in from 2 to 10 c c sterile distilled water 
stabilarsnn is read) for injection when withdrawn from the ampoule 

Tho following hints on preparation of the solution and its intravenous 
injection may help the unpractised reader to perform what is generally a 
trn ml operation but is nevertheless a cause of anxiety to many practitioners 
and is often performed very badly even by experienced surgeons 

(a) I \cept when using oxophenarsine solution should be effected without 
undue admixture with air as may result from frothing and much turbulence 
\\ luht it is important that tho solution should be complete it should not be 
strained as this reduces the size of the dose 

(5) A needle of S \\ Gauge 21 or 22 with a short slightly concave point 
is \cn good for tho purpose Tho point should be touched up after each 
injection by slight rubbing across the long axis of the point on one of the 
rounded edges of an Arkansas stone or better as described in the Medical 
Research Council s W ar Memorandum No 15 (1945) A properly sharpened 
point should catch in tho thumb nail when pushed along this at a very acute 
angle 

(c) Good distension of tho vein by application of a tourniquet on the 
upper arm is important if it does not stand up w ell it is best to mark the 
skin with iodine exactly over its course 

(d) The skm distal to the point of puncture shouftf be fixea 6y the fore 
finger of the hand not manipulating the syringe 

°{e) The needle should be held almost parallel with the skin with the bevel 
uppermost and should be pressed steadily through the skm into the vein so 
that on entry of the latter it will travel along its interior not cross to the 
other side and puncture the opposite wall The operator should look keenly 
along tho vein and the stroke should he away from the operator s body not 

aCr °(f) 'on the vein being punctured the operator pulls on the piston of the 
syringe to verify by the entry of blood that the needle point is within the vein 
The tourniquet may then be loosened or left on in the latter case the solution 
enters the circulation more slowly and vasomotor reactions are less apt to 

° CC '(g) With all preparations except oxophenarsme the injection should be 
Blow w ith oxophenarsme it should be rapid to prevent pain in the vein 
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(h) Throughout the injection a close uatch should be kept for the appear 
ance of anv swelling close to the \em indicating escape of the solution into 
the surrounding tissues In any case of doubt the operator should try to draw 
some blood back into the synnge and if it will not come the needle should 
be withdrawn On no account should the injection be continued if there is 
am doubt about the needle being properly within the vein In the event 
of some drops of the solution escaping into the surrounding tissues 4 or 5 c c 
sterile normal saline should be injected there to dilute the drug and reduce 


the irritation 

For the deep subcutaneous injection of sulpharsphenamme the dose 
should be dissolv ed in about 2 c c distilled w ater or in one of the anaesthetic 
solutions sold for the purpose The injection is made under the fat overlying 
the gluteal muscles in the upper and outer quadrant of this region Here a 
piece of skin and underlying fat is pulled away from the muscle and the needle 
run in so as to plant the point under the fat The injection is made slowly 
and the site well massaged afterwards When given by this route the drug 
does not cause muscular pain though the area may afterw ards be rather tender 
to pressure 

For intramuscular injection the needle about 1J in long is plunged into 
the muscle in a direction at right angles to the surface it is important not 
to direct it downwards towards the structures emerging from the great sciatic 
notch The base should be inspected to see that no blood is issuing from it 
and after the syringe has been fitted the piston should be pulled upon to ensure 
that the point of the needle is still not within any vessel 

Toxic effects of arsphenamine preparations — Local — An injected \ein 
ma\ lecome thrombosed but the result is merely that the vem cannot be 
used for future injections The fact that a \em may become thrombosed 
has to be remembered when it appears unduly stiff before the tourniquet is 
npjihcd because an attempt to introduce the remedy into it may cause some 
to be spilt into the surrounding tissues The latter accident has been men 
turned above 


GivtRtb — These compounds damage capillary endothelium and the 
parenchyma of the liver In patients who have died as a result of arsphena 
mine injections there have been found blockage of cerebral capillaries with 
small liamorrlmges around them haemorrhagic nephritis hcemarrhage into 
Jung ah cob submucous liTmorrhages in the gastro intestinal tract and 
evidence of degeneration of h\er cells In addition m certain cases there is 
evidence of severe daniago to the skin 

Clinically toxic effects are manifested by one or more of the symptoms 
*ct out below In roughly chronological order they are — 

uring or immediately after the injection \arious \asomotor disturbances 
urticaria and Rvncope 

5^ ccurn,, k l fttor on the day of injection rigor and fever with general 
* inlai c gastro intestinal disturbances and herpes Jabialis 
nU.mnm\T n ^ ^ tmics f rom a few days to some months afterwards 

.i. r n fitomatlt 's general debility various dermatoses various blood 

kv nftilitir J ntnmtls jaundice severe cerebral symptoms and increase of 
pvphilitic signs and svmptoms 

consist mainly of flushing of tho face and 
nrt nntfni«1 u°. !| e bps and tongue with some respiratory distress They 
1 1 minims of 1 m I oonb/ r ,nj £ ct, . on slowlv and by injection of 10 to 
this is n Iinenitftrn u ion of adrenalin hydrochloride before the injection 
I Inch is onh rareh necessary if in susceptible subjects 
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tho tourniquet is kept on during the injection Urticaria is often preceded 
In tho \ nsomotor r\ mptoms just mentioned Syncope usually amounts only 
to some feeling of faintness as a prelude to 'vomiting which is best prevented 
bj the patient having no food for two hours before any intravenous injection 
tins precaution is unnecessary before an intramuscular or deep subcutaneous 
injection More sov ere cases of s\ ncope usually y leld to the remedies commonly 
emplovcd for this complication 

Tev ensh reaction is more apt to follow the first injection it is not usually 
of am moment hut if it becomes more severe with each succeeding injection 
a reduction of dosage is indicated as it may precede a severe dermatosis 
Gastro intestinal disturbance is rarely troublesome but may amount to severe 
vomiting and diarrhoea in such cases some impurity in the solution or the 
fact of its hav mg undergone more than usual oxidation should be suspected 

Albuminuria is moro commonly due to tho heavy metal than to the 
arsphenaimne preparation The fact that it may occur is a warning that the 
urine should lie examined periodically Stomatitis is also more commonly 
an effect of tho hcaw metal General malaise and debility increasing as the 
course of treatment proceeds are a clear indication to suspend tho injections 
for a period 

Dcrinato os Bharo with hopatitis and encephalitis responsibility for almost 
nil tho deaths following arsphenaminc treatment The simplest forms are 
tho fixed exanthem and Mihan s ninth day ery thema the most severe is an 
crvthema which develops into an acute exfoliative dermatitis The fixed 
exanthem is an eruption of very limited extent which recurs in the same 
spot after each successive injection it is not of any serious importance 
Mihails ninth day erythema appears from tho seventh to the twelfth day 
after the start of the treatment and within a day or two of an injection The 
rash is preceded by fever to 101° F or higher with corresponding constitutional 
s\ rnptoms for a few days it is scarlatiniform nibeoliform or polymorphic 
and usually fades in a few dav s with little or no desquamation 

Sometimes patients who have suffered no serious dermatitis develop a few 
patches of seborrlumc dermatitis and sometimes lichen ruber planus has 
superv cued but these are raro effects 

Lxfolivtive dermatitis — The type of dermatitis with the most serious 
possibilities appears to result from sensitization of the skin to arsphonamine 
preparations It may appear after only a few injections or one or two months 
after a long intensive course Sometimes it is morbilliform and limited to 
only a small portion of the body but in more severe cases it starts as a more 
or Jess generalized scarlatiniform erythema which progresses to an acute 
exfoliative dermatitis with intense itching widespread scaling cracking and 
weeping of flexures toxaemia glazed tongue high temperature and perhaps 
some purpura Such cases are prone to die of broncho pneumonia toxemia 
intestinal hemorrhage or simple marasmus apparently from failure of the 
digestiv e and absorptive functions Examination of the blood may disclose 
ev idcnce of a blood dy scrasia and agranulocy tosis may account for the fact 
that in ft number of these cases the resistance to septic infection of the skin 
appears to be low boils and abscesses being very common and continuing to 
complicate convalescence after the desquamative condition has more or less 
subsided _ , , . 

Prev ention vnd treatment of EXFOLIATIVE DERMATITIS — Patients WllO 
are naturally prone to dermatoses seem to tolerate arsphenamme treatment 
worse than others and should be watched with particular care Those with 
carious teeth should have the condition remedied Careful attention should 
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be paid to any sign of imtation of the skin and any patch of erythema 
developing after an injection is an indication to suspend treatment pending 
developments By attention to such rules the severity of any dermatitis 
which may occur is undoubtedly reduced Generalized dermatitis requires 
rest in bed and careful nursing The diet should be of the simplest form- 
milk whey milk} puddings jam plenty of sugar and large quantities of 
bland liquids with halibut oil and some vitamin B preparations are sufficient 
Meat of all kinds and their extracts as also eggs should be avoided as I have 
often seen them aggravate the condition it is necessary to remember that 
m these cases there is often serious desquamation of the intestinal epithelium 
British Anti Lewisite (B A L ) should be injected in accordance with directions 


issued with this product , . , 

The thiosulphates have had a great vogue for this condition and in fact 
for any toxic effect of arsphenamme but they may have been over valued 
Probably calcium thiosulphate given intravenously in a dose of 0 G to 0 9 gm 
m a 10 per cent solution is more effective than the sodium salt It is apt to 
cause generalized tingling over the whole body which though not serious 
may alarm the patient but the disturbance passes off m a few minutes The 
thiosulphate may be given on alternate days and on the days between it is 
useful to give intravenous injections of 30 to 50 c c of 30 per cent glucose 

For local treatment calamine lotion and powder seem to be better than 
ointments or starch poultices Occasionally a bran or an oatmeal bath is 
useful to allay irritation but then great care has to be taken to prevent the 
patient catching cold 

The question often arises of administering more arsphenamme after re 
covery According to published reports the patient has sometimes tolerated 
an arsphenamme preparation of a kind different from that which caused the 
first attack but having seen the condition flare up on administration of even 
a minute dose as long as ten years after recovery from the first attack m} own 
strong inclination is to eschew arspbenamine preparations m the future treat 
ment of any patient who has at any time suffered from a dermatitis of greater 
severity than the fixed exanthem or the patch of seborrhcea mentioned 
above 


Blood dyscrasias in the form of thrombocytopenia granuloc} topenia 
and aplastic anaemia occur in serious forms only very rarely for their manage 
ment general medical works should he consulted 

Polyneuritis is a very rare complication but has occurred more frequently 
m patients treated by lecent intensive methods by intravenous drip and 
multiple injections within a relatively few days 

Jaundice — Some damage to the liver occurs m a fairly high proportion 
of cases treated with arsphenamme compounds but it only rarely reaches 
the degree of acute necrosis (yellow atrophy) In an uncertain proportion 
V s by jaundice which cannot be distinguished from the jaundice 

ot infective hepatitis It is extremely rare in private patients and its in 
cic ence in clinics varies greatly not merely as compared with one another 
u with seasons It is undoubtedly more common in syphilis cases under 
treatment at times when epidemic or infective jaundice is prevalent and it is 
generally believed that the arsphenamine is not the only etiological factor 
though undoubtedly the prevalence increases wnth the intensity of the treat 
ment Indeed recent work by MaeCaUum (1943) by Salaman et al (1944) 
and others has practically proved that although the arsphenammes and 
syphilis itseii may be hepatotropic most of the jaundice encountered m 
syphilis patients in clinics is due to an agent transmitted from patient to 
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patient through imperfect!} sterilised syringes It seems possible also that 
arsphenamme administered to a patient with latent infective hepatitis maj 
aggravate the condition sufficiently, to make it manifest as jaundice For 
the prevention of jaundice the best practical measures appear to be careful 
sterilization of sjnnges between injections and suspension of the treatment 
on the appearance of urobilinogen in the urine A simple test for urobilinogen 
is to add to 5 cc of the cold urmc two drops of a 2 per cent solution of 
;>-dimeth} lammobcnzaldehj de in 5 per cent hjdrochlonc acid a deep red 
coloration is an indication to stop the arsphenamine treatment for a few weeks 
continuing with bismuth Treatment is on general medical lines with very 
light diet and alkaline stomach sedatives but m severe cases intravenous 
injections of 30 c c of a 30 per cent solution of glucose given daily seem to 
help After recover} it is generall} possible to resume the arsphenamme 
treatment hut it is necessar} to be cautious in this watching carefully for 
an> sign of relapse 

Cerfbril Sv mftous — Ycr} rarel} and often then fiom two to five days 
after the second injection a patient develops a violent headache becomes 
confused passes into epileptiform convulsions and then usually dies in coma 
The autops\ in such cases reveals capillary haemorrhages in the bram and 
sometimes haimorrhagic nephritis The prognosis is grave but the following 
procedure has sometimes seemed to be effective removal of 15 to 20 c c of 
cerebrospinal fluid repeated on subsequent dajs if necessary and bleeding 
to 15 to 20 oz Ransome Paterson and Gupta (1945) have reported brilliant 
results from lumbar or cisternal puncture full sedation and nursing the patient 
in the sitting position the last to promote reabsorption of fluid from the 
cerebral tissues 

Aocm vv ation of s\ ruiLiTic symptoms ( Jarisch Herxheimer reaction) is 
not strictlv speaking a toxic effect of arsphenamme treatment but is con 
venientlv discussed with these side effects It lasts usually for less than a 
da} and is of no particular importance except m cases or syphilis of vital 
structures when it might be dangerous 

Complete and partial contraindications to arsphenamine trevt 
mfnt — Complete contraindications are status lyraphaticus hemophilia 
advanced visceral disease and a lustor} of arsphenamme dermatitis Partial 
contraindications calling for very cautious dosage are renal disease S}phihtic 
hepatitis m}ocarditis aneurysm disease of the central nervous system 
Addison s disease diabetes hyperthyroidism blood dyscrasias and 
non syphilitic dermatoses 

Pentavalent arsenical remedies— These are (i) Is phenylglycineamide 
p arsenate of sodium or tryparsamide (a) 3 acetjlamino 4 hydroxy 

phen> larsonic acid or aeetarsol which is sold as stovarsol orarsan spirocid 
and kharophen (in) the sodium salt of (n) for injection and (iv) the 
<Ueth}lamme compound of (u) which is sold as acetylarsan Of all these 
tryparsamide is used for the treatment of syphilis of the central nervous 
s , stem and need not be considered further here Aeetarsol is used largely 
for the treatment of infants with congenital syphilis and like the remaining 
two preparations is used onl} uncommonly for the treatment of acquired 
syphilis in the adult Some acetylarsan or the sodium salt of (n) above 
can often usefully be injected into a hard primary sore as m these cases there 
is a danger that arsphenamine preparations circulating in the blood stream 
may not bo able to reach spirochetes buried in such a sclerosis in sufficient 
strength to destroy them such surviving remnants are responsible for 
recurrent chancres 
54 
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Bismuth preparations— Bismuth, introduced into the treatment of syphilis 
bv Sazerac and Levaditi in 1921, has now largely replaced mercury for the 
injection method of administration Weight for weight it may not be quite 
so effective as mercury, but it can be administered safely m approximately 
four times the dosage usually employed with mercury, and in this dosage it 
is more effective The available preparations are water-soluble, oil-soluble 
and insoluble of which the first need not be considered further 

The oil soluble preparations of bismuth are absorbed rather more 
quickly than the insoluble and are commonly given twice weekly for this 
reason as the aim is to keep an effective dose of bismuth m the circulation 
without overloading the kidneys The preparations of this class commonly 
msed in this country are (l) basic bismuth carboxethyl-methylnonoate, or 
bivatol 1 c c =0 035 gm Bi , bismuth butylthiolaurate, or neocardyl, 
j c c _0 05 gm Bi , (in) bismuth dimethylendomethylene-hexahydro- 
benzoate, or neo oleosal, 1 c c =0 03 gm Bi , and bismuth-carbcthoxy- 
cyclo-hexanyl acetate or stabismol, 1 c c =0 1 gm Bi An average adult 
man can usually tolerate the injection of a total of 0 3 to 0"4 gm bismuth 
metal weekly provided that the daily amount presented to the kidneys for 
excretion is not too large To get this dosage safely into a patient when an 
oil-soluble preparation is employed usually requires two to three injections 
a week 

The insoluble preparations are the most popular because they are 
not absorbed too rapidly, and the weekly dose can usually be given in one 
injection The most commonly employed preparations are, (l) precipitated 
bismuth m Injectio bismuthi (B P ), and m bisgtucol, bismostab, and hypoloid 
bismuth metal each containing 0-2 gm Bi per c c , (ii) bismuth oxychloride, 
in Injectio bismuthi oxychlondi (B P ), hypoloid bismuth oxychloride and 
bisoxyl 1 c c =008 gm Bi , and m chlorostab, 1 cc=016 gm Bi , 
(iu) bismuth salicylate in Injectio bismuthi salicylatis (B P ), bisantol, bismosan, 
bismogenol 1 cc =about 0 06 gm per cc , bismuth hydroxide, in spirillan, 
1 e c =0 086 gm Bi , (iv) lodobismuthate of quinine, in biqumyl, bismo- 
salvan qmnby, quinostab, rubyl, vijochin, 1 c c ^approximately 0*02 gm Bi 
when the suspension is 10 per cent Of all these I prefer the oxychloride and 
reserv e the lodobismuthate of quinine for late cases of syphilis 

Administration of bismuth — The intravenous route has been discarded, 
Vyfcvwg Ynmb tow toxic Some preparations have been made for oral admmis 
tration, but so far they have not attained any noticeable popularity In- 
unctions of bismuth compounds are ineffective, and there remain the deep 
subcutaneous and the intramuscular routes (p 846) There is little to choose 
between the two but generally the patient is more comfortable after the deep 
subcutaneous injection because of the absence of pain on movements of hip 
muscles Particular care must be taken to prevent injection into a vein, as 
bismuth preparations can get away into the circulation much more easily 
than can mercurial, and the result of an embolus is often fatal The injection 
should be given slowly, and after it the site should be well massaged with a 
ball oi cotton w ool or similar instrument 

, r ^ 0XI ? l 0P bismuth — The chief toxic effects of bismuth are on 

the mouth and the kidneys, but they may sometimes be seen m disturbances 
c V°" e s ’ in , nerv ous system and in the skin As regards the mouth, 
the nrst sign is a slaty blue line on the margins of the gums, often first just 
behind the incisor teeth and seen more commonly next to unsound than to 
sound teeth 1 he blue line is inconvenient only because it is a tell tale, and 
it is not an indication to stop the treatment At the same time it is a rough 
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gtiulo to the speed of absorption and if it appears, earl} in a course of treat 
ment a particular!} close look out should be kept, for signs of irritation of the 
buccal mucous membrane These develop in the form of aphthous stomatitis 
w Inch ma} go on to cancnim oris if tiie bismuth treatment is not stopped 
this condition I ha\e not }et seen For treatment of stomatitis see below 

Albtnntniina is uncommon hut its possihiht} is an indication for periodical 
testing of the urine 

Gastro-inteshnal disturbance m the form of pains constipation or diarrhaa 
is uncommon as also are restlessness insomnia rheumatic pains and general 
depression of spirits all of ulnch are mentioned only because their relation 
to bismuth treatment mav not be recognized 

Skin disturbances of man} kinds have been described even exfoliative 
dermatitis and purpura but the latter are \er} rare The commonest is in 
the form of patches of seborrhmic dermatitis on various parts of the body 
The} gi\e no trouble apart from anxiety m the patients mind and do not 
usunll} call for suspension of the treatment 

Mercury— Preparations for the injection of mercur} need not be con 
sidered hero ns the} ha\e been quite superseded by bismuth Alercury 
administered b} inunction is an effective form of treatment if the preparation 
mercurial ointment of the BP is rubbed in b} a skilled attendant About 
2 drachms are rubbed into about a sixth different part of the body skin on 
si\ successive da}s a bath is given on the seventh and the sequence is re 
started the following week continuing so for a course of six to ten weeks 
Oral administration is useful for old standing cases in which a great number 
of injections of bismuth and arsenic have been given It may be a good 
stand b} when for an} reason a patient is unable to attend for injections for 
a few weeks For the purpose vellow mercurous iodide is better than grev 
powder or blue pill It ma} be given in tablets or pills of £ gr increasing 
from three to eight or nine a da} If it causes gastro intestinal disturbances 
m do os less than 5 gr a dav it can be combined with 1 gr tablet of Dover s 
powder given separately in dosage sufficient to control the disturbance 

Toxic effects of mercury — The chief toxic effects of mercury are 
stomatitis and nephritis It may also cause gastro intestinal disturbance 
v anous dermatoses general malaise and ulcero gangrenous v agmitis The 
possibility of nephritis occurring indicates examination of the unne at short 
intervals Under these conditions no serious trouble need be feared from 
this cau^e If the mouth is watched and the treatment stopped when the 
gums begin to feel sore the stomatitis is soon controlled If such precautions 
are neglected the condition may become a very severe ulcerative stomatitis 
The prevention and treatment of stomatitis are important as it may interfere 
unnecessarilv with the administration of effective doses of mercury the 
margin between effective and toxic doses of mercury being very narrow 
The teeth should be put in order before or early m the course of the treatment 
and should be kept clean bv the usual methods If the gums become sore 
tile mercury should be stopped temporarily or the dose reduced according 
to the seventy of the complication The mouth should be washed out 
frequently with hydrogen peroxide solution and the gums rubbed with a 
solution of one of the arsphenamine preparations The bowels should be 
1 ept open with magnesium salts and the patient should suck lozenges con 
taming chlorate of potassium 

Penicillin — Since Alahoney Arnold and Harris (1943) demonstrated the 
value of penicillin m syphilis a very great amount of work has been done in 
this field In the USA particularly very large numbers of patients hav e 
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been treated with this remedy on a large variety of plans and it is not easy 
to summarize the knowledge that is available at the time of writing (October 
19471 sufficiently well for present day application 

The effect of penicillin in appropriate doses is at least equal to that ot the 
best arsenical compounds and correspondingly its immediate effects on the 
\ anous manifestations that are susceptible to the action of the arsenical 
compound are equally dramatic Penicillin has, of course, the great advantage 
o\ er the arsenical compounds that for most people, it is practically atoxic, 
and many times the theoretically effective dose can be given with impunity 
A very important therapeutic adv antage over the arsenical compounds is that 
it reaches the jcelus in utero far more easily, and in the U S A the systematic 
studies of its effects in preventing fcetal infection, or m eliminating this if 
treatment is started after it has occurred, have shown penicillin to be the 
most effective agent yet tried So much so that many eminent medical 
authorities in the USA consider that the syphilitic pregnant woman should 
be treated only with penicillin Again, in neuro syphilis, although little ot 
no penicillin is detectable in the cerebrospinal fluid after its administration 
by any other route than the intrathecal, its effect on all forms of neuro syphilis 
appears to be superior to that of any form of metallo therapy , further, its 
administration by the intrathecal route appears to offer no advantage over the 
subcutaneous or the intramuscular Whether penicillin should be used alone 
or in conjunction with other anti syphilitic remedies will be discussed below 
Administration and dosage— Of the different methods of admmistra 
tion, those which require the patient’s residence in a hospital or a nursing 
home for an injection every few hours are quite impracticable for the average 
syphilitic patient, who will go to great lengths to hide the fact that he is 
being treated for this disease For a minority, including pregnant women 
and patients suffering from syphilis of the nervous and/or the cardiovascular 
sy stem for whom a cautious start may be advisable, the start may be with 
three hourly injections of 5,000 to 10,000 units for the first two or three days, 
but in others it is usually sufficient to give a single daily injection of 600,000 
units for ten days in conjunction with arsenic and bismuth, as will be shown 
later It is not yet known whether it is necessary for the penicillin to be 
present in the blood in detectable amounts continuously throughout this 
period or whether it is sufficient for it to be there for approximately half the 
^ ,me rc ^ er ^ a,n b' fhe investigations of Lloyd Jones et al suggest that the latter 
is sufficient, and they recommended daily doses of penicillin in solution On 
the other hand, it seems safer to administer the single injection m a form that 
is likely to delay absorption, and of the various preparations for this purpose, 
the most effective at the moment appears to be the suspension of 300,000 units 
per cc of arachis oil containing 4 8 per cent of beeswax, according to the 
ormu a of Romansky and Itittman (1945) This suspension is very viscid 
and, before administration, should be warmed to 50° C for several minutes 
r or its extraction and for injection, I use needles of No 17 S W G , a separate 
::r* e ,r" g i U :f d for each , P u fP ose Both syringe and needles should be 
5 U* IS £!? t J 1 ?. 8yi l n 6? shou,d be well warmed before it is filled— I leave 
\en.eni ri l2er untd tbe needle has been inserted It is con- 

^ P^ent lying prone because if there is any hitch through 
Jcstlc^s onX 1 ^^ 10 ^’ ad "»™tration is not complicated by 
sterile wire tn nn«i °i \ e P atle nt It is advisable to have at hand a 
seems nossible **1® n , eedle in sllu lf does become blocked It 

the Roinanskv Rittman™ th,s b°° k ’ 3 published, improved methods of making 
} an or other absorption delaying suspensions may ha' e 
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resulted in a less \ iscid preparation and the abolition of the minor difficulties 
of administration discussed above Thus Bnndle Fairbrother and Jackson 
(1947) have shown that the beeswax in the above mixture does not delay 
absorption more than occurs when arachis oil alone is used but that it helps 
to make the suspension more homogeneous than w hen oil alone is used For 
the purpose of ensuring better diffusibility of the penicillin in the mixture 
1 per cent of wax was found to be sufficient and with this strength using a 
practically pure sodium penicillin a suspension of 300 000 units per ml was 
prepared which could be given through a relatively fine needle without previous 
heating The suspension had given satisfactory results in clinical trials and 
at the time of writing seems likely to oust the more viscid preparations 

Side effects of penicillin— Of all the side effects of penicillin which 
have been published only three need be mentioned here they are The 
Herxheimer reaction a possible oxytocic effect and urticaria 

The Herxheimer reaction calls for caution over initial dosage in syphilis 
of the cardiovascular and the nervous systems and in severe congenital 
svphihs The oxytocic effect is disputed by many workers but its possibility 
and the fact that there is no particular advantage (other than the convenience 
of getting the course over more quickly) m startup the treatment with a 
heavy dosage suggest the desirability m pregnancy of keeping the dosage low 
for the first two® or three days as md.cated above If urfcana .occurs 
benadryl (P D & Co ) 50 mg thrice daily is very helpful it should not be 

8 *' Ifodin^— ^The^exact mode of action of iodine in syphilis is unknown but 
it is agreed that it is valuable in all stages and particularly so in the later 
ones for the dispersal of the granulomatous collections which are a stronger 
feature then than in the earlier stages Of the many preparatmns w hich have 
been advocated potassium iodide is generally agreed to be the best for routine 
work \ dose of lo gr three times a day is usually sufficient and it can con 
vemently be prescribed in a solution of 1 oz of the salt to 1 oz of distilled 
water Counting one drop as 1 gr admittedly not quite accurate the dose is 
dropped into half a tumbler of milk or water ( , 

The use of the above remedies for the prevention and treatment of syphilis— 
Prrv^xtion— T he experiments of Kolle and Evers (1926) suggest that the 
srnroeluete of syphilis can be out of reach of any antiseptic applied to the 
Saco in less than half an hour ,t follows that every minutes interval 
between exposure and the application of prophylactic measures diminishes 
the probability of the latter s success A good condom is the best preventive 
but it does not of course protect parts not covered Also care must be taken 
,n removing a condom to prevent any of the secretion covering its exterior 
from contaminating the persons skin Parts not covered by the condom 
should be disinfected in the same way as are all parts when a condom is not 
worn Indeed a good precaution when a condom is worn is to smear the 
v lorn „„ -_i nnt» 1 p uarticularlv well with 33 per cent calomel ointment before 
the intercourse The simplest toilet after intercourse is to wash hands and then 
the parts with soap and water soak well with a 1 m 2 000 solution of mercury 
and potassium iodide and then rub ,n the calomel ointment mentioned above 
T V P ouestion of administration of anti syphilitic agents such as penicillin 
or pm cal orenaration is often raised I have always advised stronglv 
against such acuurse as it mav prevent the development of the chancre, but 
JL infection which may remain latent for a long time and leave evervone 
« fr.nl s Daradise After the disinfectant precautions mentioned above it is 
advisable to have the blood tested at intervals for not less than three months 
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Treatment -In. early syphhs a question which has aroused mud. d.s 
cussion is whether or not to rel} only on penicillin The question seems to 
be answered bj the facts that (a) the best forms of purely penicillin treatment 
have been followed by relapses m about 15 per cent of cases ( b ) the use of 
metallo therapy concurrently with penicillin has afforded significant y bettor 
results than has either form of treatment alone m the same doses (c) treat 
ment by penicillin is jftill m its infancy and the stake in syphilis is high so 

that a hedge is indicated 

For these reasons I adhere to my view expressed w hen penicillin treatment 
began to be used in the treatment centres in England and \\ ales that a course 
of penicillin should be supplemented by treatment with arsenic and bismuth 
but that in view of the high success of a course consisting of ten injections of 
neoarsphenamme concurrently with the same number of bismuth it seems 
justifiable to suspend treatment after giving one such course if a course of 
penicillin has also been grven and the serum reactions are now negative the 
course to be pursued if they remain positive is discussed below This is in 
substitution for the minimum of four courses of arsenic and bismuth which 
in conformity with the recommendations of the League of Nations Committee 
of Experts on Syphilis etc I advocated before we had the help of penicillin 
Accordingly the treatment of a non pregnant adult suffering from earl} 
syphilis which is advised here is (a) an intravenous injection of 0 4 r > gm 
neoarsphenamme and an intramuscular one of 0 3 gm bismuth oxychloride 
(or equivalent preparation in a dose containing 0 24 gm bismuth metal) on the 
first day (b) an injection under the fat of the gluteal region of COO 000 units 
of penicillin in the oil wax suspension already described on each of the follow 
ing five days (c) 0 6 gm neoarsphenamme and 0 3 gm bismuth oxychloride 
on the seventh day (d) an injection of 600 000 units of penicillin on each of 
the following five days (e) a weekly injection of 0 6 gm neoarsphenamme and 
one of 0 3gm bismuth oxychloride from the fifteenth to the sev enty eighth day 
In pregnancy as already mentioned there is a strong body of opinion 
that only penicillin need be given This may be sufficient to protect or to 
save the fetus but if the treatment is started early in the pregnancy and the 
course of penicillin alone is insufficient to eradicate the mother s infection a 
relapse of the latter would involve a risk of infecting the feetus For this 
reason it would appear advisable to keep the mother under the influence of 
treatment throughout the pregnancy On this principle and having regard 
to the possible oxytocic effect of penicillin indicating a cautious start the 
treatment recommended here is (a) 5 000 units of penicillin in water or saline 
every three hours for the first day ( b ) 10 000 units every three hours during 
the second day (r) one injection of 200 000 units m oil wax on the third 
day (d) one of 400 000 units in oil wax on the fourth to sixth day inclusive 
(e) one of 600 000 units in oil wax daily on the seventh to fourteenth day 
inclusive (/) a course of ten weekly injections of 0 45 gm neoarsphenamme 
concurrently with the same number of 0 20 gm bismuth oxychloride (or 
equivalent containing 0 16 gm bismuth metal) 

The questions of further treatment after the above are discussed below 
in the above scheme the arsenical remedies recommended are neo 
arsphenamme and stabilarsan for the intravenous route and sulpharsphenamme 
lor deep subcutaneous or the intramuscular one The question arises What 
♦♦ a f rpL cosa 2 e oxophenarsine if a preparation of this class is sub 
stitutea the question is not easy to answer because the two types of remedy 
have not been compared on parallel lines in tbe prolonged schemes of treat 
ment but on present evidence I should not feel justified m giving less than 
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0 14 gm o\ophenarsme (m two or more injections) m place of OG gm neo- 
arsphenamine or similar remedy In this connection it has to be remembered 
that rapidity of excretion which may be an advantage in an intensive scheme, 
may bo a disadvantage m a prolonged one Thus there is a strong body of 
opinion that in proportion to its arsenical content, arsphenamine is a more 
efficient remedy becauso it is less rapidly excreted than neoarsphenamme 
On this principle, in the prolonged schemes neoarsphenamme and similar 
preparations have an ad\ antage over oxophenarsine unless the latter is given 
twice weekly in place of neoarsphenamme once 

Observation of the blood before and after the treatment is important If 
it is negative a month after the end of one of the courses outlined above, and 
if the spinal fluid is also negativ e it is justifiable to withhold further treatment 
testing the blood every month for the first three months, every three months 
for the remainder of the year following suspension of the treatment and every 
four months during the second year If the blood is positive a month after 
the penicillin arsenic bismuth course, it may be difficult to decide whether to 
repeat the treatment or to continue only observation of the blood In favour 
of the latter course is the fact that in a high proportion of cases which have 
been thus observed the blood has become negative without further treatment 
In pregnancy the safe course appears to be to continue the treatment to term, 
to guard against infection of the foetus , in other early cases help in the 
decision may be obtained from quantitative tests of the blood which are 
particularly indicated now that the routine treatment lasts a much shorter 
time than suffices in many cases to clear the blood of reagin If the tests 
show a considerable and progressive weakening of the reactions, it seems 
justifiable to wait, repeating the tests at short intervals , if the reactions 
show no weakening, or even increase in strength, repetition of the combined 
course of treatment is indicated 

On the question when and how often the spinal fluid should be examined 
opinions differ Personally, I think that if the blood reactions have been 
negative from the first or have been finally reversed by the end of the second 
course, it is sufficient to test it when it is decided to suspend the treatment 
and at the end of the two years’ period of observation which should follow 
completion of treatment If the blood reactions persist beyond the end of 
the second course, or if a relapse occurs it is always advisable to test the 
fluid earlier Against the practice of testing the fluid more frequently it must 
he said that lumbar puncture may be followed by headache of such seventy 
as to make the patient quite determined never to risk a repetition of the 

eX¥ TnTater syphilis, i e after the third or fourth year, the line of treatment 
rWnds very much on the involvement of the viscera and/or nervous system, 
which should always be carefully examined It is most important in these 
later cases to test the spinal fluid If this is negativ e, it is unlikely to become 
positive or that the central nervous s> stem w ill become affected 
P For tertiary syphilis affecting the external and supporting structures and 
for latent syph,lis yP .n both cases when the spinal -fluid is negative, the treat 
well be on the lines recommended above for early cases, but it 
ra n^rJ!!>Jhlv have to be continued far beyond this because in late syphilis 
W 3 ^t reckon v^ith the fact of many foe. practically walled off from the 
one , , relatively inaccessible to remedies circulating therein 

general . , j,j 00 d is positive a month after the termination of the 

For this reason, if the biooawp quantitative tests show a 

°f a* * — ** ■» e°°<> 
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practice to give a course of ten injections of bismuth in conjunction with 
potassium iodide by mouth — the latter to stimulate the removal of walls 
enclosing foci — and to repeat the penicillin arsenic bismuth course a month 
after completion of the bismuth and iodide course The difficult problem is 
to decide when to stop the treatment Many syphilologists will not treat 
these cases after the clinical signs have gone, maintaining that the treatment 
onlj gets on the patient’s nerves, and so forth I am sure that this view is 
mistaken Patients with latent syphilis who have not had any particular 
feeling of ill health often remark after the first or second course of treatment 
that they now feel better than they have done for years , it is as if an insidious 
depressor of health had been removed Moreover, it is not true that the 
treatment of these cases has no effect on the serum reactions as can be seen 
by the quantitative serum tests If the patient is relatively young, I usually 
treat until the strength of the reactions has shown no change for two or three 
courses and then advise continuation treatment at the rate of three courses 


in two years The treatment may not be necessary from the point of view 
of combating the syphilitic infection after the first few courses have been 
given — there are plenty of people who have passed the allotted span and 
have not had a gram of treatment — but, in the individual case, nobody can 
say whether this is so or not at the time the patient is under it, and the 
treatment is giv en as an insurance against insidious damage by the spirochete 
If the spinal fluid is positive, the treatment must be gov erhed by its effect 
on the fluid’s reactions If the fluid shows a marked improvement after the 
bismuth and iodide course which has followed the penicillin arsenic-bismuth 
course outlined above it is reasonable to continue on the lines already 
described giv ing a second penicillin arsenic bismuth course after the bismuth 
and iodide But if the fluid shows no change after the bismuth and iodide 
course, the arsenical remedy in the next penicillin arsenic bismuth course may 
well be changed to tryparsamide Prior to embarking on this change, one 
must be assured of no contraindication m the ey e grounds For an adult one 
starts with a dose of 1 gm tryparsamide dissolv ed in about 5 c c sterile 
water, which is given intravenously , the next week the dose is increased to 
2 gm in 7 cc, and the week after that to 3 gm in 10 c c Seven more 
injections complete the course If any shimmering of the vision or other 
visual disturbance occurs, the tryparsamide treatment is stopped It may be 
resumed cautiously^ (say with 0 5 gm ) when the v lsual disturbance has 
disappeared If the second penicillin arsenic bismuth course is followed by 
no improvement in the fluid, one considers the institution of pyreto therapy, 
during which a further course of penicillin may be given with advantage 
f r °bably the most eifectiv e forms of py reto therapy are by malarial inocula 
mn (ten paroxysms of fever being allowed if possible before intervention 
e n flumme), by means of physical apparatus and by intravenous injections 
ot v accine, for details of which other works should be consulted 

""“TO and treatment of congenital syphilis— If the mother has been 
, fron ! ln the Pregnancy, at least before the end of the fourth 
J f Stlfiab,e r to "dhhold treatment from the infant pending the 
dev elopment of signs of congenital syphilis In this positive serum reactions 
Hi*, irdant 8 W°°d are not diagnostic, but increasing strength of 

the serum reactions k an rndrcatmn to start treatment 

eoLo 6 ? 1 C t at , e refodt requires treatment, this should be given 
+ ,u* n " c, P ® as described for early syphilis As regards dosage, the 

eifrlif Pfhreo . be units or more per kg, administered either in 

^ ^ ^ njections of 1,000 units per kg over a period of ten days. 
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or one injection dail\ of calcium penicillin in oil wax, 8,000 units per kg , for 
the same period Ihe best arsenical component of the treatment is sulph 
nrsphenamme, 0 02 gm per kg infant, as it can bo gn cn intramuscularly, 
and the dose of the bismuth compound should contain 0 004 gm bismuth 
inetal per kg infant On these principles a course of treatment for an infant 
weighing 4 kg would be first daj, 0 08 gm sulpharsphenamine and 0 2 c e 
of a 10 per cent suspension of bismuth o\> chloride (or a dose of another 
bismuth preparation containing 0 01G gm bismuth metal), both injections 
being gn en mtmmusculnrlv , second to sixth dav inclusit e, a daily injection 
of aj.OOO units penicillin in one injection or in eight as shown above , seventh 
dft\ , repeat the sul|)harsphenamme and bismuth eighth to twelfth day 
inclusive, repeat the penicillin , fifteenth to seventy eighth daj inclusive, 
give a course of wecklv injections of sulpharsphenamine and bismuth 

The further treatment should he regulated on the same principles as shown 
above for enrlv syphilis 

In older children and adults the treatment is on the same principles as in 
later stages of acquired sv pluhs 

L W Harrison 
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practice to gne a course of ten injections of bismuth m conjunction tilth 
potassium iodide b} mouth— the latter to stimulate the removal of nails 
enclosing foci-and to repeat the penicillin arsenic bismuth course a month 
after completion of the bismuth and iodide course The difficult problem is 
to decide uhen to stop the treatment Many syphilologists will not treat 
these cases after the clinical signs have gone, maintaining that the treatment 
only gets on the patients nerves and so forth I am sure that this view is 
mistaken Patients with latent syphilis who have not had any particular 
feeling of ill health often remark after the first or second course of treatment 
that they now feel better than the} have done for y ears , it is as if an insidious 
depressor of health had been removed Moreover, it is not true that the 
treatment of these cases has no effect on the serum reactions as can be seen 
by the quantitative serum tests If the patient is relatively young, I usually 
treat until the strength of the reactions has shown no change for two or three 
courses and then adv lse continuation treatment at the rate of three courses 
in two years The treatment maj not be necessary from the point of Mew 
of combating the syphilitic infection after the first few courses have been 
given — there are plenty of people who have passed the allotted span and 
Fmc not had a gram of treatment — but in the individual case, nobody can 
«av whether this is so or not at the time the patient is under it and the 
treatment is given as an insurance against insidious damage by the spirochete 
If the spinal fluid is positive, the treatment must be governed by its effect 
on the fluid’s reactions If the fluid shows a marked improvement after the 
bismuth and iodide course which has followed the penicillin arsenic bismuth 
cour«c outlined above it is reasonable to continue on the lines already 
described, giv ing a second penicillin arsenic bismuth course after the bismuth 
and iodide But if the fluid Bhows no change after the bismuth and iodide 
course, the arsenical remedy m the next penicillin arsenic bismuth course may 


well be changed to tryparsamide Prior to embarking on this change, one 
must be assured of no contraindication in the eye grounds For an adult one 
starts with a dose of 1 gm tryparsamide dissolved m about 5 cc sterile 
water, which is given intravenously , the next week the dose is increased to 
- gm in 7 cc, and the week after that to 3 gm in 10 cc Seven more 


injections complete the course If any shimmering of the vision or other 
visual disturbance occurs, the tryparsamide treatment is stopped It may be 
resumed cautiouslv (say With 0 5 gm ) when the visual disturbance has 
disappeared If the second penicillin arsenic bismuth course is followed by 
no improvement in the fluid, one considers the institution of pyreto therapy, 
during which a further course of penicillin may be given with advantage 
ProlmliK the most effective forms of pyreto therapy are by malarial inocula 
turn (ten paroxysms of fever being allowed if possible before intervention 
with quinine), by means of physical apparatus and by intravenous injections 
of vaccine, for details of which other works should be consulted 

Prevention and treatment of congenital syphilis— If the mother lias been 
treated well from early in the pregnancy, at least before the end of the fourth 
month it is justifiable to withhold treatment from the infant pending the 
dcvclopmint of signs of congenital syphilis In this positive serum reactions 
, tiic new •horn infants blood nro not diagnostic, but increasing strength of 
the ferum rv actions is an indication to start treatment 

If it is decided tint the mfant requires treatment, this should be given 
on the same principle as described for early syphilis As regards dosage, the 
total puncilhn may be BO, 000 units or more per kg , administered either m 
eighty three hourly injections of 1,000 units per kg over a period of ten days, 
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or one injection daily of calcium penicillin in oil wax 8 000 units per kg for 
tlie Finn period *1 he best arsenical component of the treatment is sulph 
nrsplicnnnunc 0 02 gin ]xr kg mfint as it cm bo gnen intramuscularly 
and the do«c of the bismuth compound should contain 0 004 gm bismuth 
motnl per kg infant On the e principles a course of treatment for an infant 
weighing 4 kg would be first day 0 08 gm aulpharsphenam ne and 0 2 c c 
of a 10 per cent suspension of bismuth oxychloride (or a dose of another 
bismuth i reparation containing 0 Olf gm l ismuth metal) both injections 
being gnen lntraimisctdarh second to sixth das inclusive a daily injection 
of L 000 units penicillin in one injection or in eight ns shown above seventh 
dn\ repeat the sulplmrxphennminc and bismuth eighth to twelfth day 
inclusive repent the penicillin fifteenth to sev entj -eighth day inclusive 
give a course of weekly injections t f sulphurs] 1 enaminc and bismuth 

Hie further treatment should be regulated on the same principles as shown 
above ftrcnrh syphilis 

In older children and adults the treatment is on the same principles as in 
later stages ( f acquired s\ pluhs 

L \\ Harrison 
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practice to give a course of ten injections of bismuth in conjunction with 
potassium iodide by mouth-the latter to stimulate the removal of walk 
enclosing foci— and to repeat the penicillin arsenic bismuth course a month 
after completion of the bismuth and iodide course The difficult problem is 
to decide when to stop the treatment Many syphilologists will not treat 
these cases after the clinical signs have gone maintaining that the treatment 
onlv gets on the patients nerves and so forth I am sure that this Mew is 
mistaken Patients with latent syphilis who have not had any particular 
feeling of ill health often remark after the first or second course of treatment 
that they now feel better than they have done for years , it is as if an insidious 
depressor of health had been removed Moreover, it is not true that the 
treatment of these cases has no effect on the serum reactions as can be seen 
by the quantitative serum tests If the patient is relatively young, I usually 
treat until the strength of the reactions? has shown no change for two or three 
courses and then advise contmuation treatment at the rate of three courses 
in two vears The treatment may not be necessary from the point of view 
of combating the syphilitic infection after the first few courses have been 
gu e p — there are plenty of people who have passed the allotted span and 
have not had a gram of treatment — but, m the individual case, nobody can 
say whether this is so or not at the time the patient is under it and the 
treatment is given as an insurance against insidious damage by the spirochete 
If the spinal fluid is positive the treatment must be governed by its effect 
on tne fluid’s reactions If the fluid shows a marked improvement after the 
bismuth and iodide course which has followed the penicillin arsenic bismuth 
course outlined above it is reasonable to continue on the lines already 
described, giving a second penicillin arsenic bismuth course after the bismuth 
and iodide But if the fluid shows no change after the bismuth and iodide 
course, the arsenical remedy in the next penicillin arsenic bismuth course may 
well be changed to tryparsamide Prior to embarking on this change one 
must be assured of no contraindication m the eye grounds For an. adult one 
starts with a dose of 1 gm tryparsamide dissolved in about 5 ec sterile 
water, which is given intravenously , the next week the dose is increased to 
2 gm in 7 cc, and the week after that to 3 gm m 10 c c Seven more 
injections complete the course If any shimmering of the vision or other 
visual disturbance occurs, the tryparsamide treatment is stopped It may be 
Tcsumed cautiously (say with 0 5 gm ) when the visual disturbance has 
disappeared If the second penicillin arsenic bismuth course is follow ed by 
no improvement m the fluid one considers the institution of pyreto therapy, 
during which a further course of penicillin may be given with advantage 
Probably the most effective forms of pyreto therapy are by malarial inocula 
tion (ten paroxysms of fever being allowed if possible before intervention 
with quinine), by means of physical apparatus and b> intravenous injections 
of vaccine, for details of which other works should be consulted 

Prevention and treatment of congenital syphilis— If the mother has been 
treated well from early m the pregnancy at least before the end of the fourth 
month, it is justifiable to withhold treatment from the infant pending the 
development of signs of congenital syphilis In this positive serum reactions 
o: t ie new bom infant’s blood are not diagnostic, but increasing strength of 

the scrum reactions is an indication to start treatment 

If it is decided that the infant requires treatment, this should be given 
on the same principle as described for early syphilis As regards dosage the 
total penicillin may be 80 000 units or more per kg , administered either in 
ei £ - t ' ,ree h° ur *> injections of 1,000 units per kg over a period often days, 
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or one injection daiK of calcium pcntcillm m oil wax 8 000 units per kg for 
tlie same period The best arsenical component of the treatment is suljih 
aril henaminc 0 02 gm per kg infant ns it can bo gn en intramuscularly 
and the dose of the bismuth compound should contain 0 004 gm bismuth 
metal per kg infint On these principles a course of treatment for an infant 
weighing 4 kg would lie first day 0 08 gm sulplinrsphenamme and 0 2 c c 
of n 10 per cent suspension of bismuth oxychloride (or a dose of nnotl cr 
bismuth preparation containing 0 016 gm bismuth metal) both injections 
being gnon lntrnimisculnrh second to sixth da\ inclusive n daily injection 
of 1- 000 units penicillin in one injection or in eight ns shown above seventh 
dn\ repeat the sulpharsphcnaimnc and bismuth eighth to twelfth day 
inclusi\c repeat the penicillin fifteenth to seventy eighth day mclusi\c 
gi\e n course of weeklv injections of sulplinrsphenamme and bismuth 

The further treatment should lie regulated on the same principles ns shown 
above for enrlv s\ plulis 

In ol ler chll Iren and adults the treatment is on the same principles as m 
Inti r stages of acquired sv plulis 

L \\ Harrison 
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CHAPTER LXXVIII 

GONORRHGSA 


T HE GONOCOCCUS— The gonococcus is a non-motile Gram-negative 
diplococcus shaped like two kidneys with their notched sides in 
apposition Multiplying by division, the pairs of cocci are said to be 
surrounded by a capsule Each coccus of the mature organism measures 1 G 
^ by 0 8 /i (Bumra, 1885), but fixing and staining tend to cause shrinkage 
Debatable evidence exists that gonococci may vary by producing “ degenera- 
tion ’ forms incapable of reproduction and in staining properties During 
the early hours of infection and in the chronic stages most of the organisms 
are extracellular, but during the acute stage intracellular cocci preponderate 
and their grouping in the protoplasm of the polymorphonuclear cells is char- 
acteristic Formerly unbeheved, extracellular gonococci are just as typical 
and indicative of infection as the intracellular ones Innumerable attempts 
to distinguish v anous types or strains of gonococci ha\ e had indifferent success 
The optimum cultural temperature is not always that of the body, 37° C , 
for some strains prefer the lower temperature of the urethra, 35° to 30° C 
Gonococci prefer a moist atmosphere with an increased C0 2 tension on special 
media, too numerous to mention here, with a pH 7 3 to 7 5 Generally the 
culture tubes or plates are incubated for forty-eight hours at 3G° C , preferably 
m 10 per cent carbon dioxide 

Incitb \tion — The average time is four days , common limits vary from 
two to twenty-two days, but urethritis with an incubation period of more 
than twelve days is more likely to be non gonococcal, and this probability 
increases with each succeeding day Uncommon limits may be as short as 
twelve hours and a few cases of over three weeks are on record The infection 
may be transferred during the incubation period before symptoms develop 
Vitality — Desiccation kills the gonococcus, any drying agent, eg the 
sun, a dry wind, heat from a fire or radiator, decontaminates as soon as the 
infected article is dry Wet towels, sheets, pyjamas, sponges, baths, etc , 
readily harbour infection, as moisture powerfully assists the organism to 
retain its vitality , hence the gonococcus bathed in tissue fluids is not easily 
eradicated The writer (1933) has proved that 114° F for forty minutes m 
the cervical canal fails, although it is destroyed at 104° F m the test tube 
Outside the tissues viability is poor, weak antiseptics and sodium oleate in 
soap lather are gonococcocidal 

Pathology — The columnar epithelium of the urethra and its glands is more 
susceptible to the gonococcus and its toxin than the squamous epithelium of 
the fossa naviculans and the transitional mucosa of the prostatic urethra 
The columnar cells destroyed by a gonorrhoeal infection are replaced by 
flattened squamous epithelium, which is more resistant to subsequent in 
fections The fossa naviculans being a cul de-sac only J in inside the meatus 
is often a persistent site of infection despite its resistant structure 

Within a few hours of infection gonococci have passed between the columnar 
cells into the perilymphatic spaces and the speed of penetration is so rapid 
that within thirty six hours they are well into the deeper submucosal spaces 
(Pelouze, 1928) 



GONORRHOEA 


8^59 

TIie> have nl«o begun to evtend beyond the original areas of implantation 
bj direct spread along the mucosa (Walker 1913) which is aggravated by 
excess of alcohol and sexual excitement The rapidly multiplying organisms 
manufacture a most potent toxm so irritating that the epithelium is stripped 
from its base by the resulting tissue reaction together with an outpouring of 
serum and polymorphonuclear leucocytes 

The infection continues to spread to the other structures of the genito 
urinary tract not only by direct continuity but also into the subepithehal 
connects o tissues along the capillary lymphatic spaces and lymphatics and 
occasionally directly into the blood stream via the capillary blood vessels 
Sometimes the process is so sex ere that a ly mphangitis develops with suppura 
tion of the adjacent lymphatic glands By these routes the infection extends 
in the male to the prostate seminal vesicles and epididymes m the female 
to Bartholin b glands Skene s ducts vagina cervix cervical canal uterus 
Fallopian tubes oxnnes and peritoneum and in both sexes to the bladder 
ureters kidneys and their pelxes The transitional epithelium of the bladder 
is more resistant a general cystitis is uncommon for the infection seldom 
spreads beyond the trigone The organisms and toxm have a predilection for 
epithelial tissue and endothelial lined caxities so that joints synovial sheaths 
tunica vaginalis peritoneum pleura heart etc may be involved 

As the inflammation in the urethra and its glands subsides soft and then 
hard infiltrations may form with accompanying loss of elasticity through 
degeneration and fibrosis of cells This may result m stricture formation 
along the urethra and fibrosed or even keratinized nodules at the sites of 
destroyed follicles in the urethra or in the glandular tissue of the prostate and 
seminal xesiclcs 

Prophylaxis — Condoms of superior quality carefully used afford the most 
efficient protection Immediately after intercourse chemical prophylaxis 
properly carried out by a sober man is effective in about 90 per cent of cases 
After micturition tiie external genitalia thighs and pubic region should be 
washed thoroughly with soap and water or mercury perchloride 1 m 1000 
and the urethra irrigated with a non irritating solution such as potassium 
permanganate I in 3 000 or mild silver proteinate 10 per cent (cargentos 
solarpentum) or silver proteinate 1 per cent (protargol argyrol) may be 
held in the urethra for five minutes 

If Within four hours of exposure all parts should be muncted with 30 per 
cent calomel ointment and lint or gauze wrapped around the genitalia to 
protect the clothing If later than twelve hours it is advisable to irrigate 
with potassium permanganate 1 in 3 000 twice or thrice daily for two three 
or more days In women in addition to the above the cervix cervical canal 
and vaginal fomices should be painted through a speculum with tincture of 
iodine gentian violet or bright green In addition sulphadiazme should be 
given prophylactically Joses (1942) prescribed 3 gm of sulphathiazole at 
breakfast 2 gm at noon and 1 gm m the evening of the day following ex 
posuro to 350 seamen none of whom developed gonorrhoea or chancroid 
Osgood (1941) advocates sulphathiazole powder (10 to 20 per cent ) suspended 
in a water soluble lubricating jelly for local application 

gonorrhcea in the male 

Acute stage— Actjte anterior urethritis— A 
by an uncomfortable irritation in the 
Then a sensation of heat in the ^ 



CHAPTER LXXVIII 

GONORRHCEA 


T HE GONOCOCCUS— The gonococcus is a non motile Gram -negative 
diplococcus, shaped like two kidneys with their notched sides m 
apposition Multiplying by division the pairs of cocci are said to be 
surrounded by a capsule Each coccus of the mature organism measures 1 6 
by 0 8 fb (Bumm, 1885) but fixing and staining tend to cause shrinkage 
Debatable evidence exists that gonococci may vary by producing “ degenera 
lion ” forms incapable of reproduction and in staining properties During 
the early hours of infection, and m the chronic stages most of the organisms 
are extracellular, but during the acute stage intracellular cocci preponderate 
and their grouping in the protoplasm of the poly morphonuclear cells is char- 
acteristic Formerly unbeheved, extracellular gonococci are just as typical 
and indicative of infection as the intracellular ones Innumerable attempts 
to distinguish various types or strains of gonococci have had indifferent success 
The optimum cultural temperature is not always that of the body, 37° C , 
for some strains prefer the lower temperature of the urethra 35° to 3C° C 
Gonococci prefer a moist atmosphere with an increased C0 2 tension on special 
medn, too numerous to mention here, with a pH 7 3 to 7 5 Generally the 
culture tubes or plates are incubated for forty eight hours at 36° C preferably 
m 10 per cent carbon dioxide 

Incur vtion — The average time is four days , common limits vary from 
two to twenty two days, but urethritis writh an incubation period of more 
than twelve days is more likely to be nongonococcal, and this probability 
increases with each succeeding day Uncommon limits may be as short as 
twelve hours and a few cases of over three weeks are on record The infection 
may be transferred during the incubation period before symptoms develop 
Vitalitv — D esiccation kills the gonococcus, any drying agent, eg the 
sun, a dry wind heat from a fire or radiator, decontaminates as soon as the 
infected article is dry Wet towels sheets, pyjamas sponges, baths, etc , 
readily harbour infection, as moisture powerfully assists the organism to 
retain its vitality , hence the gonococcus bathed in tissue fluids is not easily 
eradicated The writer (1933) has proved that 114° F for forty minutes in 
the cervical canal fails although it is destroyed at 104° F in the test-tube 
Outside the tissues viability is poor, weak antiseptics and sodium oleatc in 
soap lather arc gonococcocidal 

Pathology The columnar epithelium of the urethra and its glands is more 
Busceptible to the gonococcus and its toxin than the squamous epithelium of 
Oie fossa naviculans and the transitional mucosa of the prostatic urethra 
The columnar cells destroved by a gonorrhccal infection are replaced by 
llaUened squamous epithelium, which is more resistant to subsequent in- 
lections i he fossa nav icuhm being a cul de sac only \ m inside the meatus 
is oftinn persistent Rite of infection despite its resistant structure 

\\ itlnn a lc w hours of infection gonococci hav c passed betw een the columnar 
cells into the l>cnly mphatic spaces and the speed of penetration is bo rapid 
that within thirty six hours they arc well into the deeper submucosal spaces 
(Ftiotire, lhjg) 1 1 
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They have also begun to extend beyond the original areas of implantation 
by direct spread along the mucosa (Walker, 1913), which is aggravated by 
excess of alcohol and sexual excitement The rapidly multiplying organisms 
manufacture a most potent toxin, so irritating that the epithelium is stripped 
from its base by the resulting tissue reaction together with an outpouring of 
serum and polymorphonuclear leucocytes 

The infection continues to spread to the other structures of the genito- 
urinary tract not only by direct continuity but also into the subepithelial 
connective tissues along the capillary lymphatic spaces and lymphatics, and 
occasionally directly into the blood stream via the capillary blood vessels 
Sometimes the process is so severe that a lymphangitis develops with suppura- 
tion of the adjacent ly mphatic glands By these routes the infection extends 
in the male to the prostate, semmal vesicles, and epididymes , m the female 
to Bartholin s glands Skene s ducts, vagina, cervix, cervical canal, uterus. 
Fallopian tubes, ovaries and peritoneum , and m both sexes to the bladder, 
ureters kidneys and their pelves The transitional epithelium of the bladder 
is more resistant , a general cystitis is uncommon, for the infection seldom 
spreads beyond the trigone The organisms and toxin have a predilection for 
epithelial tissue and endothelial lined cavities so that joints, synovial sheaths, 
tunica vaginalis, peritoneum, pleura, heart etc , may be involved 

As the inflammation m the urethra and its glands subsides, soft and then 
hard infiltrations may form with accompanying loss of elasticity through 
degeneration and fibrosis of cells This raa> result in stricture formation 
along the urethra and fibrosed, or even keratinized, nodules at the sites of 
destroyed follicles m the urethra or in the glandular tissue of the prostate and 
seminal vesicles , _ , , 

Prophylaxis— Condoms of superior quality, carefully used, afford the most 
efficient protection Immediately after intercourse chemical prophylaxis, 
properly carried out by a sober man, is effective m about 90 per cent of cases 
After micturition the external genitalia, thighs and pubic region should be 
washed thoroughly with soap and water or mercury percldoride 1 in 1,000, 
and the urethra irrigated with a non-irritatmg solution such as potassium 
permanganate 1 in 3,000, or mild silver proteinate 10 per cent (cargentos, 
solargentum) , or sdver protemate 1 per cent (protargol, argyrol) may be 

held in the urethra for five minutes , , 

If within four hours of exposure all parts should be inuncted with 30 per 
rent calomel ointment and lmt or gauze wrapped around the genitalia to 
protect the clothing If later than twelve hours it is advisable to irrigate 
with potassium permanganate 1 in 3,000, twice or thrice daily for two, three 
more davs In women, in addition to the above, the cervix, cervical canal 
and vaginal fomices should be painted through a speculum with tincture of 
“dine gentian violet or bright green In add. .on, sulpl.ad.asme should be 
tmen propliylactically Joses (1842) prescribed 3 gm of sulphatliiasole at 
breakfast 2 gm at noon, and 1 gm m the evening of the day folloumg ej- 
tT To 250 seamen, none of whom developed gonorrhcea or chancroid 
tjsgoml (°041) advocates sulphatl.iarole ponder <10 to 20 per cent ) suspended 
,n I » ater-solnble lubricating jelly for local application 

GONORRHtEA IN THE MALE 

Then\“se C nsatan of heat in the perns, slight djsuria and the appearance of a 
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They have alv> begun to extend beyond the original areas of implantation 
bv direct spreal along the mucosa (Walker, 1913) »h, eh is aggravated by 
excess of alcohi 1 and sexual excitement The rapidly multiplying organism 
manufacture a most potent toxin, so irritating that the epithelium is stripped 
from its base by the resulting tissue reaction together with an outpouring of 

serum and polymorphonuclear leucocytes 

The infection continues to spread to the other structures of the genito- 
urinary tract not only by direct contmmty but also into the subepithelial 
connective tissues along the capillary lymphatic spaces and lymphatics and 
occasionally directly into the blood stream via the capillary blood vessels 
Sometimes the process is so severe that a lymphangitis develops with suppura 
tion of the adjacent lymphatic glands By these routes the infection extends 
in the male to the prostate seminal vesicles and epididyraes , in the female 
to Bartholin s glands Skene s ducts vagina, cervix, cervical canal, uterus, 
Fallopian tubes ovaries and peritoneum and in both sexes to the bladder, 
uretera kidneys and their pelves The transitional epithelium of the bladder 
is more resistant a general cystitis is uncommon for the infection seldom 
spreads beyond the trigone The organisms and toxin have a predilection for 
epithelial tissue and endothelial lined cavities so that joints, synovial sheaths, 
tunica vaginalis peritoneum pleura heart etc may be involved 

As the inflammation m the urethra and its glands subsides, soft and then 
hard infiltrations may form with accompanying loss of elasticity through 
degeneration and fibrosis of cells This may result m stricture formation 
along the urethra and fibrosed, or even keratinized nodules at the sites of 
destroyed follicles in the urethra or m the glandular tissue of the prostate and 
seminal v esicles , _ , , 

Prophylaxis— Condoms of superior quality carefully used, afford the most 
efficient protection Immediately after intercourse chemical prophylaxis, 
nroperly carried out by a sober man is effective in about 00 per cent of cases 
After micturition the external genitalia, thighs and pubic region should be 
washed thoroughly with soap and water or mercury perchloride 1 m 1,000, 
and the urethra irrigated with a non irritating solution such as potassium 
permanganate 1 m 3,000, or mild silver proteinate 10 per cent (cargentos, 
solargentum) , or silver proteinate 1 per cent (protargol, argyrol) may be 
held in the urethra for five mmutes 

If within four hours of exposure all parts should be inuncted with 30 per 
cent calomel ointment and lint or gauze wrapped around the genitalia to 
nrotect the clothing If later than twelve hours it is advisable to i rr ,„ af “ 
with potassium permanganate 1 in 3 000, twice or thrice daily f or two three 
or more days In women, m addition to the above, the cervix cerv.cal canal 
and vaginal fonuces should be painted through a speculum .with tincture 0 f 
iodine, gentian violet or bright green In addition sulphadiazme should be 
given prophylactically Joses (1942) prescribed 3 gm of sulphath, azole at 
breakfast, 2 gm at noon and 1 gm in the evening of the ) day foUo Wln ! * 

D * ’ ->sn seamen none of whom developed gonorrhoea or * 

Osgood (1941) advocates sulphathiazole powder (10 to 20 per cent ) suspended 
ml water soluble lubricating jelly for local apphcatxon 8 P<*ded 


GONORRHtEA in the male 

Then a sensation of heat m the penis, © j 0 a Ppearance of a 
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thin creamy mucoid discharge at the meatal lips, which look reddened and 
exerted Within twenty -four hours the increasing discharge becomes thicker 
yellowish and purulent and micturition more painful Only in. the minority 
of cases where the local tissue reaction is acute, is pain experienced In recent 
sears dysuria is less sex ere than formerly, symptoms and tissue-reaction are 
less marked and the infection being more insidious, tends to be more persistent 
The glans penis becomes congested, swollen and cedematous, frequency of 
micturition is more urgent, the genitalia feel tumescent and heated, while 
distressing erections knoxvn as “ chordee ” occur particularly at night The 
patient looks ill and anaemic, has rheumatic pains around the pelvis and in the 
limbs headache pyrexia to 100° F , and passes thick, cloudy urine After 
fixe to ten days the attack abates, the discharge lessens, thins and whitens, 
and the local inflammatory signs subside Later the discharge becomes slight, 
water} and intermittent, and only a “ morning drop ” may be seen 

Acute posterior urethritis— The posterior urethra is affected in 60 per 
cent of patients Symptoms may be negligible in mild cases, or the onset 
maj be signalled b} increased frequency, especially nocturia, a feeling of 
congestion, heax iness, and pam in the perineum, an exacerbation of erections, 
pun and blood at the end of micturition, and backache 

Subacute stage — If the patient is fortunate, the discharge ceases within a 
fortnight , the mucosa recovers and the urine clears, but it still contains pus 
thread-* from infected follicles 

Chronic stage — The infection is considered chronic if it is not cured xvithin 
a month , the anterior and posterior urethra, vesicles and prostate must he 
thoroughly investigated to determine the exact location of the persisting foci, 
winch ma> be situated in Littre’s glands Coxvper s glands the prostate, or 
the xesicles Prolonged irrigation xvith concentrated solutions or excessive 
caustic instillations, maj have caused a chemical urethritis, or unskilful 
instrumentation may haxe traumatized the urethra Vesiculitis (60 per cent ) 
is the common cause of chromcity, prostatitis only m about 30 per cent 

Most cases complain of a slight watery or w hitish discharge, visible only 
in the mornings (morning gleet), with pus threads in the urine These signs 
nia\ he absent for several days at a time and then recur at intervals Some 
times a gumming of the meatal lips on awakening may be the only indication 
of a x indent infection 

Diagnosis — To determine whether an anterior or posterior urethritis exists, 
or both are present, the urine should be held for several hours Then the 


anterior urethra is washed out thoroughly with mercury oxycyanide 1 in 5,000, 
and the urino xotded If it is hazy and contains pus threads, the posterior 
urethra is infected It is probably free of infection if the urine is clear and 
hns no pus or threads Thomson s two-olass examination provides a rough 
test of this The patient is told to pass the first half of his urine into one 
glavs and the rest into a second glass If the first glass is cloudy xvith pus or 
contains threads, and the contents of the second glass are clear and xuthout 
threads the posterior urethra is probably free and the infection restricted to 
the anterior urethra Tins test is not infallible, for the products of a mild 
posterior urethritis maj he washed into the first glass, leaving a clear urine 
m the second IJoth divisions of the urethra are involved if both glasses 
contain pathological elements 

h\A3tiv vnos or the prostate and sfaiinal vesicles — These organs 
max >e infected al though both glasses contain normal urine With a rubber 
co on the first nngtr in the rectum and the patient m the knee-elbow position 
or leaning over a couch, with toes turned inwards, first the vesicles and then 
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the prostate are palpated and massaged while the free hand pressing on the 
perineum forces these organs against the examining finger This expresses 
the contents of the vesicles by massaging them downwards and towards the 
mid line the secretion at the meatus previously cleansed with ether or 
alcohol which evaporates quichlj is transferred to a culture or glass slide 
similarly the prostatic contents are collected The naked ej e can differentiate 
the vesicular from the prostatic secretion normally the former is thick 
viscid and greyish >ellow the latter is thin whitish and opalescent In 
these secretions 6 to 8 pus cells per T V in field are normal any number above 
that is considered pathological The significance of pus cells depends not so 
much on their number as on the state of the patient at the time of examma 
tion but little reliance can be placed upon the presence or absence of pus 
cells m prostatic secretions in determining whether a gonococcal infection 
is present 

Examination op a chronic anterior urethritis— I f the above tests 
show that the posterior urethra vesicles and prostate are not involved soft 
and hard infiltrations infected folhcles and strictures in the anterior urethra 
must be investigated and treated with sounds acorn tipped bougies and the 
urethroscope 

Appeara’sCES of THE urine — In acute gonorrhoea the urine is hazy at 
first It then becomes acid turbid and full of small irregular pus shreds from 
the inflamed mucosa As the infection abates the unne clears except for 
numerous small w hite tortuous threads of pus from infected Littre s follicles 
and larger shreds of mucopus from Morgagni s crypts Gradually these be 
come fewer contain less pus and more mucus and so tend to remain longer 
in suspension before they sink Pus threads are heavy and sink and indicate 
an active condition Mucus shreds are light and float and come from sites 
of a more chronic process In chronic gonorrhoea the urine is full of small 
fine shreds white pin point specks and comma shaped threads m chrome 
posterior urethritis Larger thick coarse ones are seen if an abscess is draining 
Chronic prostatitis is indicated sometimes only after massage by small pm 
point specks of pus hook shaped shreds of mucopus and comma threads 
from the prostatic ducts In chronic vesiculitis the urine after massage 
contains a large amount of debris long stringy mucopurulent w orm like casts 
and large grey casts from the vesicular w alls Some hai e a core of pus attached 
to the end of a shred or cast of mucopus (these may also come from a chronic 
cowperitis or large follicle anywhere along the urethra) With increasing 
clironicity oval tapioca like casts or smaller sago bodies or small sugar granules 
are seen 

Urethroscopic appearances — In the male the normal anterior urethra 
vanes in shape and colour and considerable experience is necessary to detect 
small abnormalities Strife radiating from the lumen of the urethra divide 
the bright red mucosa into folds which glisten with a clear alkaline mucoid 
secretion from Littre s glands Most of these ducts (£ to 1 mm in diameter 
and 1 mm to 2 cm m length) open m a double row along the roof and are not 
easily detected as they do not protrude above the level of the surrounding 
mucous membrane 

The crypts of Morgagni mostly in the roof are horseshoe or crescentic 
shaped fossze with their openings directed towards the meatus Cowper s 
ducts open into mucosal folds in the floor of the bulbous urethra 

The normal posterior urethra contains the \ erumontanum, a pmk hump 
1 to 2 mm broad which runs along the floor of the urethra for 8 to 14 mm 
with the orifice of the sinus poculans on its summit Antenorlj it tapers into 
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blue 1 per cent and zinc sulphamlate 5 per cent , soothe a painful urethra 
Mercuxochrome 1 per cent protargol 1 m 1,000, silver nitrate 1 m 10,000, 
zmc permanganate 1 m 8,000 zmc sulphocarbolate 5 per cent , amfiavine 
1 in 5,000 argyrol 1 in 1 000, are useful in selected cases after the initial in- 
flammation has subsided , _ 

Drugs— Penicillin and the sulphonamides have reduced the length ol 
treatment mostly to a matter of days instead of the weeks and months previously 
required 

PENICILLIN 

Penicillin being the most potent agent against gonorrhoea, is the first 
choice before other lines of treatment If unobtainable one of the sulphona- 
mides, preferably sulphadiazme, should be given , but penicillin should be 
administered to sulphonamide resistant cases (whose numbers seem to be 
increasing) as soon as failure to respond to one course of the drug is recognized 

As with the sulphonamides penicillin-resistant strains of gonococci do 
occur Should this be so, combined penicillin and sulphonamide treatment 
is advantageous 

In viiro, the gonococcus is the most susceptible of the pathogenic bacteria 
to penicillin Even most sulphonamide-resistant strains of gonococcus are 
destroyed in 1-200 000 dilution of penicillin, but some require 1-32,000 
dilution before they are inhibited (Abrahams) Cultural tests by Herrell 
showed that visible organisms of sulphonamide resistant strains are absent 
after four hours’ contact 

In vivo, this non toxic antibiotic agent has revolutionized treatment and 
should be used whenever available, as it is equally effective both in acute 
and chronic gonorrhoea The infection can be rapidly controlled even after 
it has existed for many months Sulphonamide resistant and those who are 
hypersensitn e to sulphonamides, especially those with metastatic symptoms 
in both sexes, including pregnant women and children with vulvo vaginitis 
respond well Both untreated and sulphonamide-resistant patients do not 
appear to differ in their response to penicillin It produces no toxic effects 
even in doses far exceeding those required for therapeutic purposes, and is 
not contraindicated either by pregnancy or by a concurrent infection with 
Trichomonas Vaginalis 

Owing to its high degree of solubility, it readily reaches the imolved tissues 
and effects a higher percentage of cures more speedily and with more certainty 
than the sulphonamides Mildly estimated over 80 per cent successful 
results are obtained When 120 sulphonamide-resistant cases were treated 
by Keefer with penicillin, 125 became symptomless and bacteriologically 
negati\c within nine to forty-eight hours The first negative cultures were 
obtained within seventeen to forty-eight hours, and twenty-four-hour urines 
snowed that between one-third and one-half of the penicillin was excreted 
through the unnary system 

The potencj of the various preparations of penicillin vanes considerably 
ami penicillin resistant strains of gonococci are increasing Therefore, higher 
rather than lower doses should be used to avoid penicillin resistance and to 
reduce the incidence of gonococcal carriers 

^dmim-strahon— Only 10 to 26 per cent of penicillin is found in the urine 
alter oral administration, 33 per cent after intramuscular injections of 
penicillin in becsw ax, and 65 to 80 per cent after intramuscular injections of 
aqueous penicillin A cure by the oral route is uncertain and requires three 
to six times tiie intramuscular dosage Concentration of aqueous pemcillm 
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cm be maintained by multiple intramuscular doses throughout the daj or 
by more conveniently gi\ mg onty one or two injections per diem of a 
preparation with oil or beeswax which retards absorption and jet maintains 
a prolonged concentration of the drug There is no significant difference in 
the results obtained by these tw o methods 

The intramuscular or deep subcutaneous route is the best (Fleming) as it 
maintains the penicillin content of the blood rather longer than intrav enous 
injection After an intramuscular injection the penicillin content of the 
blood is at its height in about six minutes so little time is gamed bj the intra 
\ enous route Gluteal injections cause less pain than those into the deltoid 
or triceps 

Dosage — -In acute gonorrhoea a total of at least 300 000 units and pre 
ferablj 500 000 units should be given within twenty four hours The scheme 
commonly employed if the aqueons solution is used is to give five injections 
of 60 000 to 100 000 units at two hourlj intervals If a delated action 
preparation is used the total dose of 300 000 to 500 000 units m beeswax or 
oil can be given in one injection or the dose can be divided with advantage 
into two injections with a ten hour interval 

Using penicillin G the commercial preparation in general use the irnta 
tion discharge and frequency disappear in tw o or three days in 80 per cent 
of cases Better results maj be obtained with penicillin \ which is more 
potent to the gonococcus than penicillin G 

If gonococci persist m the smears on the second daj the injections of 
penicillin should be repeated at once In these refractor} cases sulphadiazine 
or sulphathiazole may be combined adv antageously with penicillin A possible 
sjnergistic action between it and the sulphonamides raises the cure rate about 
5 per cent 

Later and more chronic types especially those with metastatic complica 
tions require larger and more prolonged dosage In vesiculitis and prostatitis 
to ensure satisfactory results it is advisable to promote adequate drainage bj 
rectal massage before penicillin or a sulphonannde is administered As 
prolonged dosage is required 300 000 to 500 000 units in beeswax or oil dailj 
for a week at a time should be given together with the requisite adjuvant 
treatment It maj be necessary to repeat such courses of therapj at v arying 
intervals especiallj in those chronic cases of vesiculitis and prostatitis with 
indifferent drainage 

In chronic gonococcal arthritis (even in those difficult sulphonannde 
resistant cases in which although the clinical picture is typical and the 
gonococcal fixation reaction of the blood serum is positive the smears and 
cultures are persistently negative) larger doses than usual 100 000 units 
daily for four dajs have been successful An arthritis of the wrist with earl} 
destruction of the joint responded so well to forty eight hours treatment with 
penicillin that the joint functioned normally 

Arthritis maj be treated local!} Dawson and Hobby injected 10 000 units 
daily for three davs into the knee joint all evidence of the infection having 
subsided the patient vv as discharged on the fifth daj 

Similarly females respond as readil} as males including those with 
endometritis and salpingitis and children with vulvo vaginitis In the latter 
a single injection of 100 000 units is adequate in most cases but most women 
require a higher dosage (500 000 units at least) than men Severe or comph 
cated cases should be gw en 500 00 0 units dailj for fiv e or six davs in succession 
Stophon amides should be given as soon as the diagnosis is established 
postponement of administration of the drug until immunity is raised by 

55 
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vaccines etc increases the risk of complications and relapse Delay has no 
advantages and jeopardizes a successful result A full dosage must be given 
Small insufficient doses render cases more resistant to subsequent treatment 
bv developing sulphonamide resistant (apart from born resistant) gonococci 
Felke (1938) Herrold (1938) Levaditi and Vaisman (1938) have reported 
gonococcal strains resistant to sulplianilamide, and Westphal, Charles and 
Carpenter (1940) developed strains resistant to sulphapyridine The dosage 
generally used m ambulator} cases is about 4 gm daily for four to seven days 
after an initial dose of 2 to 3 gm to obtain the maximum concentration in the 
serum as quickly as possible Unfortunately, the sulphonamides, even when 
they fail to cure, raise false optimism by abating symptoms and relieving pain 
and a belief that a cure is almost within grasp if administration is continued 
The drug which acts m the tissues and not m the excretion products eliminated 
in the urine (Nesbit, 1940), should nob be given for more than ten to fourteen 
da>s at a time prolonged action reduces the patient’s resistance and increases 
the number of gonococcal earners If one course of a sulphonamide is un- 
successful, a subsequent course of the same drug is also likely to fail , penicillin 
or a different sulphonamide should be exhibited, but if a second course is 
necessary, a rest period of seven to ten days should intervene between tho 
courses to lessen the risk of agranulocytosis Alkaline mixtures should be 
prescribed simultaneously to prevent crystallization m the urinary tract , 
sulphathiazole is twice as soluble m alkaline as in acid urine, and the bacterio- 
static activity of the sulphonamides is augmented 

All the sulphonamides are toxic in varying degree causing nausea, vomiting, 
skin rashes kidney obstruction and agranulocytosis These effects may be 
minimized by a large fluid intake keeping the urine alkaline, preventing 
cyanosis b} methylene blue 2 gr to each 0 5 gm of sulphonamide or by 10 c c 
of 1 per cent solution of methylene blue intravenously, and by reducing the 
proteins and increasing the carbohydrates in the diet Uncommonly, an 
alkaline urine fails to prevent crystalluria , after twelve hours of anuria, the 
“ inductotherm may be applied to the loins, but if ineffective, cystoscopy 
and ureteric catheterization should be performed 

Sulphanilamide is the least effective of the sulphonamides and the most 
prolific m producing gonococcal “ carriers ’ At first, cure rates up to 90 per 
cent were claimed, but it is now generally recognized that a more correct 
estimate is only 25 to 40 per cent of cases Sulphapyridine, sulphathiazole, 
and sulphadiazmc give higher cure rates than sulphanilamide, but in some 
areas as high as 25 per cent of cases may have an inborn resistance to sul 
phonamides 


Sulphadiazme gives a higher percentage of cures than the other sulphona- 
mules and is less toxic Mild reactions leucopcema and iuematuna, with the 
occasional passage of sulphadiazme concretions occur if fluids are restricted, 
but the minor reactions — nausea, vomiting, cyanosis, dizziness, depression and 
headaches, common with other sulphonamides — are rare 

I A and his collaborators (1942) state that sulphadiazme causes 

the prostatic fluid to become free from living gonococci sooner than any of 
the other sulphonamides, and the comparative results issued by the American 
Iscisserinn Medical Society and the U S Public Health Service under their 
co operative plan of pooling the reports from a group of clinics show that 
sulphadiazme, being more effectiv e therapeutically and less toxic than sulpha- 
tinazolc, is the drug of choice * 

1 lie following sulphonamide treatment for acute gonorrhcea is used for 
ambulator} patients at St Thomas’s Hospital, when penicillin is not given 
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Drug — Sulphadiazine as its low toxicity permits a high dosage over a 
short period and it is more effective than any of the other sulphonamides 
Dosage — Immediately diagnosis is established an initial dose of 2 gm 
followed by 4 gm (8 tablets) daily for five to se\ en days according to the 
physique of the pitient the first two tablets per diem after breakfast and the 
last tablet just before retiring at night while the remaining tablets are taken 
singly and spaced throughout the day each tablet being crashed between the 
teeth or taken in milk if possible Simultaneously the unne is kept alkaline 
by potassium citrate 35 gr tds with tincture of hyoscyamus at discretion 
and the av oidance of constipation by aperients 

Intolerance — The tablets should be stopped immediately and fluid intake 
pushed if haimatuna and pain in the renal angle suggest crystalluria or a 
chronic nephritis aggravated by the drug Three thousand patients have 
ingested 100 000 tablets of sulphadiazine without the occurrence of a single 
example of anuria and only two transient cases of hsematuna 

Irrigations — Once or twice daily warm potassium permanganate 1 in 
8 000 for the first seven days and I m 6 000 for the second seven days the 
irrigations to be given for at least ten days irrespective of when the discharge 
ceases 

Fluid intake — Eight to ten pints of tea or w ater per diem for ten days 
Diet — P referably increased carbohydrates and less proteins Eggs 
onions aspirin pbenacetm are not contraindicated 

Rest — Preferably bed for the first few days but this is not essential 
Smoking — Should be restricted and stopped if dizziness occurs 
Treatment of subacute gonoprikea — The urethra should be irrigated 
daily and massaged once or twice weekly for a fortnight while it is dilated by 
two or three metal sounds (Charriere 16 22) This opens the ducts of the 
infected follicles assists drainage blood supply and the absorption of soft 
infiltrations 

In skilled hands Kollmanns straight anterior flushing dilator twice a 
week is more efficient dilatation from 22 to 45 Charriere is shown on a dial 
and the expansion of the blades is regulated by slowly' screwing the handle 
to the point of discomfort (Charriere 30 35) If this is exceeded a ruptured 
mucous membrane may cause haemorrhage and pain Two pints of mercury 
oxy cyanide l in 5 000 are passed from a reservoir through the instrument in 
the urethra to a bowl between the legs of the recumbent patient The lnstru 
inent is withdrawn while the solution is still flowing and without completely 
closing the blades so that the mucosa is not nipped To pass instruments 
soon after an irrigation with potassium permanganate is difficult and should 
not be attempted Owing to its astringent action the mucosa is liable to be 
injured or tom Daily irrigations with potassium permanganate should be 
continued but it is too astringent to use through this instrument 

Treatment of chronic gonorrhcea — Treatment of chronic tesicuhtis 
and prostatitis — Emptying the inflammatory products m these organs is most 
effectively accomplished by regular massage per rectum two or three times 
weekly for about six weeks All other adjuvant forms of treatment including 
penicillin and the sulphonamides may fail unless drainage is established 
Parallel strokes of the finger beginning at the tip of the \ esicle are made 
gently and firmly but without force downwards towards the mid line covering 
the vesicular and prostatic areas on both sides The bladder is emptied after 
each massage and the whole urethra irrigated with a mild antiseptic solution 
or an instillation injected through an Ultzmann s syringe of 2 to 3 c c of 
glycerine and ichthyol 10 per cent mercurochrome 1 in 1 000 silver nitrate 
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the inflammation except in se\ere cases, when a dorsal slit may be necessary 
to rehe\e the tension of the paraphimosis on the glans and to procure free 
drainage Mild paraphimosis can be reduced by pressure of the thumbs on 
the glans while the fingers simultaneously pull the prepuce forward 

P VRA-URETIIIUL VXD PERIURETHR YL (TXSONITIS) DUCT INFECTION 

Occurring about the second week with dysuna and difficulty in micturition 
the swelling requires hot antiseptic baths and if fluctuation occurs, aspiration 
to prc\ent the formation of a fistula A large abscess should be incised 



Subacute gonorrhoea anil tv-omtii (Periurethral 
nbwsi to left of frenum ) 


I ittmtis— Littre’s glands, being tortuous and pointing from or towards 
the meatus or at right angles to the urethra, are admirable foci for gonococci 
nnil tiro frequent cause of relapse Irrigating fluids, antiseptic instillations 
anil application, through the urethroscope of the cautery or caustics such 
", f^d s ,l,er nitrate or iodized phenol, reach the bottom of the follicles 
1th difficulty In the early stages but not until the discharge and the haze 
" the urine hare disappeared, drainage from the glands Bhould be promoted 
fiUtli bv dilatation of the urethra eith anterior straight metal sounds and 
later with Kollmann’s straight flushing dilator The passage of these instru 
merits also presents soft and hard infiltrations and the subsequent formation 
strictures Finally , when only tuo or three infected follicles remain, these 
' h, destroyed by cauterization or caustics through the urethroscope 
The meatus is the narronest part of the urethra, and llErTOTOuy is 
mllicated Then L congenital narrowing or old scarring further reduces its 
calibre so that a urethritis is prolonged by the poor drainage, or » hen instru- 
ments, especially the urethroscope, are difficult to pass 
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Peru, fethu ie xbsces— Blockage of the urethral glands causes indurated 
tender so climes anj where along the- undersurface of the urethra these 
abscesses are associated gcnerallj with a hard infiltration or a s ^ ct " r “- °l 
. t l, an c other process which impedes drainage, such as plugging the meatus 
cotton tiooHo present so, hug garments and constricting the perns tilth 
rubber bands or tight bandages The three common sites are the fo sa 
naviculans on cither side of the frernim (tjsomtis), the bulb at the peno- 
scrotal junction and the perineum 
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I’fnuwtlirol tUwccss m mibacutc gonorrhoea 

Vortnnately , most abscesses discharge into the urethra, but if through 
the shin a troublesome urinary fistula is formed Earl} aspiration may 
priunt this latter complication, but incision may be unavoidable Once or 
t w uc* dailj for several days the cavity should be unshed out through the 
aspirating needle With proflavine 0*1 per cent, silver nitrate l per cent, 
potassium permanganate l m 3,000, or pemciUm 

C’owmuTis — More often than not this condition is overlooked, but 
ptrimnl or anal aching accompanied In intermittent gleet should arouso 
suspicion Tins is confirmed if the gland, which is not palpable normally, 
tan 1 m fill to one side about J in inside the anal orifice between the finger 
in nnd the thumb at the side of the rectum The gland should be massaged 
twin* w n his for four to six weeks Difficult} m micturition or a painful 
swilling in the perineum indicates that the blocked duct has caused an abscess 
which tna\ burst preferably into the urethra, or at the perineum Hot baths, 
hot or cold fume ntntions, rest, and gentle massage of the gland assist resolu- 
tion Kujitun* into the urethra may be aided, after local anaesthesia of the 
urethra with nmncninc I to 3 per cent , by the passage of a sound or the 
imthniscopic knife If the pus cinnot be drained by tins route, tlic abscess 
Mint) Id Ik* aspirated through the perineum before it forms a fistula by bursting 
through the "Kin or if t<K» large it should be incised under local anxsthisia 
and the cavitv dr lined and picked Excision of the gland is the only satis- 
fmtnry nmem if n uminry fistula results 
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Prostvtitis — When the posterior urethra becomes infected (about 60 per 
cent of all cases) direct and peril} mphatic spread of the infection along and 
about the prostatic duct ma\ involve the prostate too S}mptoms vary with 
severity frequency d}suna heaviness discomfort and pressure in the 
perineum low backache with tenderness at the sacro iliac joints pain referred 
down the thighs and in the severe cases difficulty and even retention of urine 
Three tv pcs exist according to the degree of anatomical spread of the infection — 

1 Catarrhal — -The commonest and mildest form is a congestion of the 
prostatic duets and glandular tissue near the prostatic urethra which resolves 
without trouble m a few davs with rest and hot baths The prostate is shghtlv 
enlarged and feels tender soft and dough v 

2 follicular — In this more extensive impregnation palpation reveals one 
or more tender areas of irregular consistenc} m one or both lobes or «n olnng 
n whole lobe Heaviness and a dull ache rather than pain in the perineum 
w ith occasion'll bouts of frequency predominate 

1 Parenchymatous — In this the severest type a diffuse infiltration 
throughout the prostate including the interstitial tissue in the most extensive 
and intractable cases is shown by an india rubber consistency with pain 
rather than tenderness on palpation and a marked enlargement so that the 
prostate bulges noticcablv into the rectum At first the prostate feels firm 
and cellulitic and the urethral discharge may be scanty but later the prostate 
becomes softer and bogg} and the discharge increases The 8}mptoms are 
distressmg in the acute stage frequency d}suna hasmatuna pyrexia 
(100° to 101° r ) with rigors pain in the back perineum rectum and penis 
The more serious cases arc indicated bv retention of urine and tenesmus on 
defalcation 

The catarrhal type may resolve rapidly and completely but the follicular 
and parenchymatous cases generally pass through the subacute stage to 
become chronic with or without abscess formation 

PrOstvtjc abscess — The patient looks and feels ill and the above 
symptoms of prostatitis are aggravated pyrexia to 103° to 104° F acute 
pain in the perineum urgent frequency difficulty of micturition with occasional 
retention The prostate is so tense and painful if an abscess be present that 
on rectal examination the patient struggles to prevent the palpating finger 
reaching the large rounded swelling protruding into the rectum Mostly 
(70 per cent ) the abscess ruptures into the urethra , immediate relief follows 
a sudden discharge of blood stained pus at the meatus and this continues 
especiaffv at the enif of micturition arm' dbfecatiun Afterrrafri ely the sbseess 
ma\ discharge into tho rectum or point through the skm of the perineum 
At both sites the fistula may heal spontaneously or require surgical repair 
\ fsicuutis — The writer (1935) has emphasized that the vesicles are 
infected tn practically every patient inth a posterior urethritis Vesiculitis not 
prostatitis is the commonest cause of chronic recurrent gonorrhoea Prostatitis 
is readilv diagnosed but tlus is not always so with vesiculitis and infection 
goes up and around the larger ejaculatorv ducts as easily as it does along the 
smaller but more numerous prostatic ducts Gonococcal vesiculitis may be 
acute subacute or chronic McCrea (1940) describes the following varieties 
(1) catarrhal (2) suppurative (3) interstitial (4) penvesiculitis (5) pseudo 
abscess — partial obstruction and some degree of obstruction (6) abscess or 
empvema — complete obstruction with retention (7) gangrenous 

In early vesiculitis the symptoms and signs may be so slight and the onset 
so insidious that the condition is undetected but when it becomes acute the 
picture changes dramatically 
o5B 
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(a) Acute vesiculitis 

Symptoms — Djsuna frequency heaviness and pams m the P crlI “ UI “- 
sacral and sacro-iliac regions referred pain to the tip of the penis and rectum, 
frequent erections and painful liiemorrhagic emissions nhieh are almost 

Fat S°jM°— Unilateral or bilateral palpable tender boggj resides, hazy urine 
m all glasses with a profuse discharge 
(fe) Subacute lesicuhtis 

Symptoms— As, above, but lessened m intensity with a medium amount 

of discharge , . , F 

Signs — The vesicles are not so tender or so readily palpable, but areas ot 
induration begin to develop 


(c) Chronic lesiculihs 

Symptoms — Most of the abo\e symptoms have disappeared, but an aclimg 
in the sacro iliac region occasionally persists The discharge, too, is occasional 
but slight and the urine is clear in all glasses except after massage per rectum 

Signs— The vesicles feel thickened and indurated, with irregular areas of 
tenderness on deep pressure Sometimes they are hardly palpable but pus 
m the \esicular secretion reveals their pathological condition Craggy nodules 
may be felt m v ery chronic cases 

Epididymitis — Although the openings of the ejaculatory ducts, through 
which the infection passes along the vas to the globus minor, are so close 
together epididymitis is generally unilateral, only 10 per cent being bilateral 
The aciiteness of the condition, aggravated by alcohol, sexual excitement, 
physical exertion too early instrumentation, violent massage, or irrigation 
under too strong a pressure produces blockage of the ejaculatory ducts by 
plugs of mucopus and congestive oedema around the verumontanum Tins 
distends the vesicle with pus which regurgitates down the \as to the globus 
minor Tenderness in the groin along the course of the vas is the initial 
warning that the epididymis may become involved Pam and swelling along 
the \as accompanied by an aching heaviness in the testicle follows, and the 
urethral discharge lessens Then the epididymis becomes so painful and the 
patient feels so ill that he goes to bed with a pyrexia of 102° to 104° F The 
discharge dries up but the urine in all glasses remains hazy and full of pus 
The sw ollen scrotum is tense and excessiv ely painful to touch , its slun may 
become red and inflamed but a pure gonorrhoeal epididymitis never suppurates 
Should this happen, the infection is more likely to be tuberculous or coliforni 
Usually in ten days, but within three or four days in mild cases, the swelling 
and pun subsides, the discharge returns, and the patient can. resume work, 
but an indurated nodule at the globus minor may persist for months 
(•oHococcul epididymitis is almost invariably accompanied by a vesiculitis as uell 
as « jxufmor urethritis and a prostatitis 

treatment of epididymitis — The patient should rest in bed with the weight 
of tfic scrotum supported by a pillow or rubber hot water bottle While being 
treated ns an ambulatory case, a suspensory bandage should be worn In- 
jections of penicillin and one of the sulphonamides, preferablv sulphadiazine 
with potassium citrate and liyoscyamus, should be given orally and urethral 
irrigations suspended Daily hot baths, hot fomentations, long or short 
wase diathermy, and the application of linseed poultices, antiphlogistme, 
lotions ot glycerine and magnesium sulphate, glycerine and belladonna, or 
lead and opium, relieve the inflammation, while erections may be prevented 
and sleep assisted by bromide, luminal, medmal or chloral hydrate, and 
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suppositories of morphia atropin belladonna or iodine Alcohol and sexual 
excitement are taboo and only a milk diet permitted until the pyrexia sub 
sides These procedures relieve the pain within a few hours to two or three 
days recovery takes fixe to ten days Therefore operative procedures such 
as puncture decapsulation and epididymotomy are hardly warranted except 
m sex ere or bilateral cases where sterility may be less likely if these methods 
are used 

Injections — Penicillin has the preference but injections advocated bx 
Ross (1938) gixe excellent results a sharp saline purge and 10 c c of calcium 
gluconate intravenously the local application of hot antiphlogistine and the 
injection of I c c of colloidal silver to a depth of 2 cm into the globus minor 
with two tablets every four hours of phenacetm 2i gr acetosaheyhc acid 
2|gr codein | gr Calcium gluconate preferable to calcium chloride solidifies 
the intercellular cement substance assists circulation by dilating capillaries 
and stimulates phagocytosis An alternative is the injection of 1 cc of the 
patient 6 u hole blood collected from a \ cin and inserted to a depth of I to 
3 cm into the mass of the swollen epididymis This may be repeated on the 
following day if the tension of the tissues subsided within fix e minutes after 
the first injection (Beilin 1933) Two or three intraxenous injections of 
mapharside 0 04 gm exery third day also assist resolution 

Epididymotomy is indicated when the infection does not subside in three 
to four weeks or if after apparently subsiding it recurs A vasotomy should 
be done at the same time because the seminal vesicles bemg also infected 
may cause another attack of epididymitis unless they are treated Under a 
general local or 6pinal anaesthetic the scrotum is mcised obliquely for about 
2 in along the junction of the testis and epididymis which is freed from 
adhesions and punctured with a tenotome wherever pus presents The 
abscesses can be irrigated or swabbed out with proflavine 1 per cent argyrol 
20 per cent or mercury perchlonde 1 in 5 000 A rubber or gauze dram is 
left along the sheath of the epididymis for one to three days and the wound 
sutured 

W hen infertility has occurred through blockage of the ducts from epididy 
mitis various surgical methods can re establish contact between the testicle 
and the efferent ducts by using the coverings of the epididymis as a canal to 
conduct the semen into the vas (Linde 1937) 

Cystitis — The mucous membrane of the bladder is so resistant to 
gonococci that gonorrhceal cystitis is uncommon and when it does occur 
sefcfom fasts more than two or three dsjs It should he suspected nAyw 
suprapubic tenderness is accompanied by dysuna and frequency and tur 
bidity sometimes w ith blood occurs in all glasses 

Pxelitis and r ye lon EPHRiTis — These rarities would be diagnosed more 
frequently but they hax e no differentiating characteristics and proof of the 
gonococcus in the kidney is difficult They should be suspected if bladder 
symptoms such as bladder irritability and frequency persist but some cases 
|me a painful pyonephrosis without bladder symptoms 

Destruction of the kidney follows rapidly if the infection continues but 
Sisk and Wear (1936) obtained rapid recovery with 2 per cent silver nitrate 
Smears and cultures in urine collected from the ureter contain gonococci and 
the gonococcal fixation reaction may or may not be positive 

Proctitis — This common complication seldom causes anxiety signs and 
sy mptoms are absent in most cases mild in some and only distressing in the 
very few among the large number of females and those males practising 
perverted intercourse who become infected rectally The discharge from 
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the vomna tncUes easily towards the anus but a salve of sulphosalicylic acid 
10 per°cent rubbed on the anus presents this Owing to the abundance or 
other organisms in the rectum cultures as well as smears should be used for 
diagnosis and tests of cure but the absence of pus cells is no proof that a 
gonococcal infection is not present Cultures from centnfugahzed rectal 
irrigation fluid frequently grow gonococci when they cannot be found in rectal 
smears Only 20 per cent of cases present symptoms anal irritation 
tenesmus pain on defecation scanty brownish anal discharge inflammation 
of the anus at the junction of the skin and mucous membrane blood in feces 
and abdominal pam Like urethritis the absence of visible secretion does 
not exclude the presence of gonococci Uncommonly rectal and perineal 
abscesses fistula condy lomata acuminata polypi ulceration and stricture 
occur 

Treatment — Masterly inactivity is amply repaid , nearly all cases recover 
without trouble if the genital seat of infection is cured and the ano rectal 
condition is left alone Instrumentation the application of caustics such as 
silver nitrate and copious irrigations aggravate the condition Local treat 
ment if considered necessary should be of the mildest type hot baths 
morning irrigations with boric acid and methylene blue 1 per cent or zinc 
Bulplnmhtc 3 per cent and the nightly insertion of gentian violet jelly 
tnofax triple dye jelly sulphonamide paste or suppositories of penicillin 
glvccnne and ichthyol 10 per cent pure glycerine or glycerine and borax 


TESTS OF CURE 


Penicillin and the sulphonamides kill the superficial organisms so that 
thev arc less readily detected mask symptoms are a potential source of 
gonorrhoeal carriers and so induce a false feeling of security in both patient 
and practitioner Therefore when these drugs are used it is imperative to 
repo it all the pathological methods of testing (smears cultures and blood 
reaction) more frequently than was usual before the introduction of the 
sulphonamides 

Smears— These should not be fixed by too much heat or the gonococci will 
be shrunken into unrecognizable entities Even when a differentiating stain 
such ns Jensen s modification of Gram is used if reliaueft is, placed. <ju smesxs 
alone the percentage of error is over 50 per cent (Mascall 1933) This is in 
creased considerably if methylene blue is used In both sexes the presence 
ol pus cells without accompanying organisms suggests the gonococcus as the 
mu tt mg organism m preference to other infections or possibly a chemical 
rat lit r than a microbic inflammation 


Cultures— The tubes containing the special culture media which are 
mime rnus uliould be warmed at J7 5” C for half an hour before use and 
,llc Mwulntor immediately after inoculation Cultures are more 
nvostpll in. fimcnr! ’ ps P e cialIy if the detection of gonococcal colonies is 
x 0 !n in Tn ,0n ?\ the of 1 ,n 30 000 gentian violet 

en n Pun mit " Z 0 blue } (Gardner 1940) to inhibit the growth of 
1 'JB «n!«iwnw and by Gordon and McLeods (1928) oxidase 
over tin surfim Ifu" dimethyl phenylene dmmino hydrochloride poured 
thin fore less r,i„t. * 10 cuturc t urm gonococcal colonies a dark purple and 
positive oxidase niZ esCnp . e f not,ce but the following organisms also give a 
Ed « u— Ymovlnlus i n j l\ema 

rwmblo those of the gonococ!ms P 8 colomes c,meK 
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The gonococcal complement fixation test— This reaction as valuable in 
gonorrhoea as the A\ assermann test is in syphilis gives a higher percentage 
of positne results than smears or cultures It demonstrates the specific 
gonococcal antibodies m the blood but does not altogether depend on the 
presence of gonococci m the tissues Therefore like the \\ assermann test, 
a negative result does not necessarily exclude infection but a positive reaction 
nith the rare exception of cross fixation by Micrococcus catarrhahs and 
M flavus is e\ idence of a present or past infection In the first week after 



Fig 410 

Gonoooccal culture The darkened colon ea of gonococci are differentiated by 
poaitu e oxidase reaction from the whiter growth of other contaminating 
organisms 

the infecting coitus 27 per cent of cases are positive in the second week 
46 per cent and in the third week 70 per cent (Price 1933) The amount 
of antibody produced depends on the amount of toxin absorbed This varies 
with the absorption from the area of infection in both acute and chronic 
cases inefficient drainage aids toxic absorption satisfactory drainage 
pre\ ents this antibodies are not formed and the serum reaction, remains 
negative Consequently infection of the deeper structures the posterior 
urethra prostate and vesicles the cer\icaj cana) uterus and Fallopian tubes 
is more liable to gi\ e a positn e result than infection limited to the superficial 
tissues of tlie anterior urethra and vulva The reaction becomes negatne 
after cluneal cure in about three months but a positive reaction after apparent 
cure is an indication to make repeated investigations to detect the hidden 
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focus from which absorption is taking place As penicillin can mask and 
dela> a svphihtic infection all cases of recent gonorrhoea who have been 
treated with penicillin should have their blood reactions tested for sjphilis 
each month for at lea<st three, and preferably six, months before they can be 

Scheme of testing for cure — In the male — -Before testing, certain clinical 
criteria should exist (1) no discharge, (2) no local or metastatic symptoms 
(3) no pus m urine and (4) no abnormalities on palpation of urethra, Cow per s 
glands prostate and vesicles , „ , - , 

\\ hen these conditions are satisfied the following tests may be performed 


(а) The passage of an acorn bougie followed by a metal sound into the 

bladder should detect no obstruction or infiltration of the urethral 
w all nor provoke any discharge or pus on the instruments 

(б) Urethroscopy should reveal no soft or hard infiltration, infected 

follicle or stricture 

(c) Prostatic and \esicular smears should detect no gonococci and not 

more than six pus cells per field 

(d) No gonococci grown on prostatic and vesicular cultures 

(e) The gonococcal complement fixation reaction should be negative 

(/) No signs of recurrence following the resumption of normal life alcohol 
coffee and condiments, but no sexual intercourse 


If desirable, additional tests such as silver nitrate (5 gr to I oz ) instilled 
through an Ultzmann s syringe, dilatation with a Kollmann, or 200 million 
units of a pol) v alent gonococcal vaccine, should fail to provoke a discharge, 
but these are not to be compared with the accuracy of cultural and serum tests 
In the feviale — If the case obviously responds to penicillin or the 
sulphonamides when clinical evidence of infection has disappeared, smears 
and cultures from urethra and cervix should be negative at weekly intervals 
for three weeks and after that at monthly intervals for three months But 
if the effect of treatment is unsatisfactory, uietfoal, vaginal and cervical 
smears and cultures, and those from a bartholinitis or skenitis if these existed, 
should be examined during or after each menstruation for several months 
These monthly results, especially the amount of pus in the smears in relation 
to the number of non gonococcal organisms, should be compared When all 
the tests are negative for at least three consecutive months and the gonococcal 
fixation test is negative, and the patient has no clinical signs or symptoms, 
she mi) be discharged as cured 


GONORRHtEA IN WOMEN 

Irequentlv sjmptoms are so vague that unknown to themselves many 
women maj he infected for weeks or months The insidious chronicity, the 
high Rusceptibiht) to the gonococcus of both sexes their lack of any true 
an , d forgetfulness that the wife who has been infected by 
prevalence & S ° reinfect him > are among the chief reasons for its 

ceni ’ ! are the commonest and earliest sites of infection 

ilte wrmnevN lc ' ^' noi ' s anatomical structures on the nay tends to spread 
neritoLun, After ,h° ‘ 1 " Mno -' s and al °"S tho genital passages to the 
urethra eer\ icil ehnlu S'™*” P 1,000 * 8 has Raided, foci of infection linger in the 
Treatment and natZw V™*- u,el ™ " a »- Ba rtliol.n’s ducts and glands 
P 0 ica! inv estigations must be especially directed to these 
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Fig 411 

Collect on of cer al d seharge Cult re 
plate be ng noculated th d sci arge 
col ecte 1 by p pette from tl e cer\ cnl 
omul 


sites The general rules anti precautions 
prescribed for the male should be enforced 
Urethritis— Slight dysuna felt at the 
beginning of md throughout urination 
(pun with B coli infections occur it the 
finish of micturition) and frequency for a 
few hours are commoner thin scalding 
pun for seteral da}s The urine contains 
pus threads and maj be turbid and acid 
Scant\ whitish jellow pus exudes from 
the pouting red (edematous lips of the 
melt us The mucosa is inclined to bleed 
when touched b\ the diagnostic platinum 
loop which should be inserted into 
SI ene 8 tubules and the lacunu in the 
floor of the urethra when the discharge 
is difficult to collect The finger in the 
\ igina pressing on the urethn sometimes 
thickened and tender helps a scant} 
discharge to become tisiblc at the meatus 
Most cases heal uithin ten days with 
sulphadtizine and alkaline mixtures and 
without trouble if unnecessary instru 
mentation is avoided Although not 
essential with penicillin or sulphonamide 
therapt the urethra can be irrigated 
dul} through a Iudd s glass catheter with 
1 pint of warm saturated sodium bicarbonate solution followed b} 1 pint of 

chloramine T and saline 
potassium permanga 
nite or other suitable 
antiseptic In a few 
slemtis persists and a 
PERIURETHRAL tBSCESS 

develops in the urethral 
floor These should be 
eradicated bv cauter} 
or a sih er nitrate probe 
through a urethral 
speculum or urethro 
scope Retention and 
strictures requiring 
graduated dilatation 
occur in chronic neg 
lected cases but the} 
are uncommon Pol jpi 
and urell ral caruncles 
are common after 
chrome gonococcal 
urethritis They should 
be r emoted not by 
excision or caustics but 
b\ surgical diathermt 



Fig 41 

Collect on of uretl ral d scl rge Tl e plat num loop u 
collect ng 1 sel arge expressed 1 y the m d<lle hnger n 
from the urethral ducts 
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Cystitis— This complication rare when purely gonococcal, persists only 
for a feu days and is seldom troublesome An acid, turbid urine containing 
pus is accompanied by tenderness or pun over the bladder region, urgent 
frequency perhaps uith terminal haanatuna, pyrexia and rigors Cystoscopy 
reveals an inflamed granular and sometimes ulcerated area, usually localised 
to the trigone Against alkaline diuretics and sulphadiazine the cystitis seldom 
lasts lon"ei than tuo or three days Exceptionally, mild antiseptic bladder 
irrigations and silver nitrate applications through tile eystoscope are required 

Vulvitis and vaginitis— The patient complains of swelling of the vulva, 
heat and irritation accentuated by walking The labia, bathed in discharge 
from the vagina and urethra, look red and ccdematouR The surrounding 
skin of the thighs and perineum may have a superficial dermatitis from the 
profuse irritating discharge with the characteristic odour of indole On 
separating the labia their inner surfaces and the vagina are so tender, roughened 
and acutely inflamed that they readily bleed on toucli and irregular patches 
of the velvety mucosa are eroded The vulval and vagmal tissues, both 
covered by resistant squamous epithelium, readily throw off the infection 
after the first few days of acute inflammation 

Hot baths containing dettol, eusol, boracic acid or chloramine-T, rapidly 
reduce the pain and swelling, and vaseline, cold cream or Jotio plumbi ct opn 
soothes the irritated skin of the thighs and perineum Hot and copious \ agmal 
douches boric acid 1 per cent , chloramine-T, eusol, dettol or potassium 
permanganate, with the addition of 25 drops of tincture of opium per pint 
if pain is severe, relieve tissue congestion and wash away excessive discharge 
Comfort is assisted by inserting gauze between the labia soaked in glycerine, 
lotio plumbi et opn calamine lotion or 10 per cent of a soluble sulphonamide 
in glycerine or in a paste Penicillin or sulphadiazine should be exhibited as 
described for males (p 8G5), with tincture of hyoscyamus, which possesses a 
sedative action particularly effective on the female pelv ic organs, in an alkaltne 
mixture When the inflammation is most acute there may be too much pain 
to insert a speculum but glycerine, which is bactericidal, hygroscopic, non- 
lmtatmg and odourless, syringed into the vagina aids drainage and the next 
day the cervix can be examined through a speculum 

Bartholinitis — The orifice of the infected duct shows as a protruding 
red spot in the furrow between the inner surface of the labium minus and the 
carunculoj myrtiformes about \ m anterior to the fourchette Pressure on 
the gland extrudes pus through the duct, which may become blocked by 
inflammatory congestion and thickening When this happens, the infected 
gland is swollen hot and painful from the pent up pus, the skin becomes red 
anU inflamed, and the Bartholin’s abscess, which may reach the size of a small 
egg, points on the inner surface of the labium majus It seldom bursts into 
flmle C ,f U i I ffi 0r u n 4 . tho p® rmeum , 0n account of the throbbing pain the patient 
°! Slt ’ has mala,se and Pyrexia, and feels wretchedly 
Orator? a PP llcatl0ns placebos only The abscess should be 

the sk.n t the mucosa on the inner side of the labium, not through 

cawtvmav two days and once daily after that The 
saline or lfc ^ P eruc| lhn, a soluble sulphonamide, electrargol, 

is obviated and L torment of packing and subsequent v ulval deformity 
week Onlv m S Pt m , exce P tlonal cases > the condition is cured within a 
not justified^ 0010 re a P sln S abscesses is excision needed , incision is 

appear anv"w hen^nn < tV^« 1J ' A | TA TIiese papillomata or venereal warts may 

PP ‘ J n tlie Vldva > especially around the v agmal entrance at the 
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gauze drain saturated with glycerine and borax (10 per cent ) glycerine and 
ichthyol (5 per cent ) glycerine and izal (4 per cent ) glycerine and magnesium 
sulphate or formalin 1 in 300 in glucose (60 per cent ) at discretion These 
are contraindicated jn pregnant women and in salpingitis 

A convenient routine is a hot vaginal douche each morning irrigation and 
insertion of gauze drain to be retained during the daytime and a vaginal 
pessary at bedtime 

Suitable pessaries are those containing penicillin sulphonamide pure 
glycerine glycerine and borax glycerine and boric acid glycerine and ichthyol 
(10 per cent ) glycerine and iodine (1 per cent ) glycerine with belladonna 
and hyoscyamus In addition to those usually employed in chronic cases 
astringent douches (all 1 per cent ) are useful mercury oxycyamde zinc salts 
lysol Iistenne alum picnc acid silver nitrate carbolic also astringent 
pessaries glj cenne and zinc sulphocarbolate (2 per cent ) glycerine and 
phenol (2 per cent ) glycerine and tannic acid (50 per cent ) or glycerine and 
protargol (4 per cent ) 

For tests of cure see p 876 

T Anw yl Davies 
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CHAPTER LXXIX 


GENERAL FEATURES OF CALCULOUS DISEASE OF 
THE URINARY TRACT 


HISTORICAL 

T HFRE is abundant proof that urinary lithiasis is a disease which is as 
old as ci\ llization itself It is from Egypt where so many mummies 
have been available that the most important evidence of this fact has 
come 

Hippocrates the Greek (460 370 bc) discussed the symptoms and treat 
ment of renal and vesical calculus 

The Hindoos were expert surgeons and they cut for stone using a lateral 
incision without the aid of a staff Suprapubic lithotomy was described by 
them about the beginning of the Christian era 

Cclsus the Roman (25 bc ad 50) put the operation of lithotomy on 
a sound basis The principles he laid down were practised with no important 
alteration till the sixteenth century This was an astonishing tribute to the 
success of his technique For 2 000 years from the time of Hippocrates cutting 
for stone bj the perineal route was the recognized form of treatment and 
the old tradition was usually followed that this work should be left to the 
professional Uthotonusts 

In h uropc from the thirteenth century right on into the eighteenth century 
cuttin„ for bladder stone was largely m the hands of strolling lithotomists 
some of whom were verj expert Frere Jacques towards the end of the 
seventeenth centurj was one of the most famous In 1727 Cheselden of St 
Thomas s Ho-.pital put Trere Jacques s operation on a sound anatomical basis 
In 1720 lolm Douglas of Westminster Hospital published Ins description of 
the suprapubic operation 

I lie worl of these surgeons sounded the death knell of the strolling 
lithotomists Although stone crushing (lithotnty) was introduced by Civialc 
in /r ftns m t^ lls operation was not on a sound footing until the second 
i f t * 10 ccn * ur > when the crushing procedure was followed immediately 

bj the ev acuation of the fragments (litholapaxy) Surgeons in both the eastern 
ami western hemispheres made successive improvements in the apparatus 
Jor mhohpaxj which under the names of Sir Henry Thompson of London 
JJi^olow ol Roston and Frcjer of London put litholapaxy into the first rani 
o surgical procedures This all happened while vesical calculus was still 
* mclj common as a complication of prostatic enlargement and it required 
, U . i , ICt, °n of prostatectomj at the beginning of the present centurv 
to cstahhsh a new outlool for these cases of vesical calculus In the latter 
nan ol the last century there commenced the gradual alteration m the standard 
1 *' V'f i " ,IC 1 UftS mstrumental m almost stamping out vesical calculus as 

® VS i co, t nn,0 ^ st diseases in children amongst poor people Towards 
I ] 4. \ *\ s . «**«* * lc diagnosis of vesical calculus was greatly assisted 

soun 1 ° f thc c ' R *°scopc winch overcame the shortcomings of the 
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The dawn of the anaesthetic era not only proved a boon to both patient 
and surgeon in dealing with vesical calculus but brought all cases of calculus 
of the upper urinary tract within the range of surgical aid This latter field of 
surgery was made more accurate and successful by the discovery and applica 
tion of the Rontgen rays From the latter milestone in medical progress 
advances have been possible in our time by the discovery of pyelography 
first instrumental and later intravenous, which has placed surgery for calculus 
in the upper urinary tract in the happy position m which we find it to day 


AETIOLOGY 

The factors which lead to hthiasis are general in some cases and local 
m the unnary tract in others These for the most part are discussed separately 
under the aetiology of stone, in the kidney and the bladder, w here these organs 
are specially concerned , but there are certain general principles which should 
be mentioned here 

Dietetic causes — Under good living conditions the disease occurs much 
more commonly in the upper urinary tract than the lower but where the 
standard of living is bad in certain particulars the disease occurs mostly m 
the bladder 

The conditions of life which determine the incidence of vesical calculus 
have largely been determined , they are for the most part dietetic faults 
(see ^Etiology of Vesical Calculus) The stone wave which swept Central 
Europe from 1924 onwards, and resulted in an astonishing increase of stone 
in the upper unnary tract, is probably dietetic in origm also but the nature 
of the error has remained obscure 

Heredity — Numerous instances have been reported where several genera 
tions of the same family have been afflicted More interesting still are examples 
where brothers and sisters widely scattered in different parts of the world have 
all developed calculi 

Race — The negro is outstanding m his freedom from hthiasis This 
applies to all parts of the world, even when he lives in “ stone areas 1 It 
has not been shown that any other race enjoys such a degree of immunity , 
which, however, seems to be lost to some extent where European blood has 
been mixed with that of the negro 

Geographical and climatic influences (see Food Faults in Relation to 
Vesical Calculus) — Having considered dietetic errors it is easy to see how 
geography and climate can play their part in relation to these In the so called 
dry belts of the world such as Northern Africa and the Middle East, stone 
abounds Because vegetation is scarce, meat, milk and butter are scanty , 
but the animals which do exist there depend on green fodder for vitamin A, 
but as this form of food is only accessible for short periods m the year they 
have to live largely on straw and husks, hence their flesh and milk are poor 
in vitamin A It must be at once clear how these factors are contributory 
to stone formation, and small wonder it is that hthiasis is common even 
amongst the animals themselves , and as far as the people are concerned it 
is obvious that they must depend mostly on cereals for their existence Water 
with a high calcium content is important as a stone forming factor where food 
faults exist 

Bilharziasis In Lower Egypt urinary iitniasis ana ounarziasis go hand in 

hand But as evidence that the parasitic disease is not the sole cause, we 
find it prevalent elsewhere especially m other parts of Africa where stone 
is not often found The variation m the relationship of bilharziasis to urinary 
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hthiasis according to locality is doubtless to be explained by the differences 
the habits of the people concerned chiefly in relation to diet The nuclei 
of stones in association -with bilharziasis are not necessarily ova but often 
debris of inflammatory origin . , , , , „ 

Inflammation— Painstaking investigations of calculi have shown bacteria 
to be common in the nuclei of stones (Eisenstadt 1931) The nature of the 
organisms found has varied with different observers Staphylococci pre 
dominated with some and coliform bacilli with others Less frequently other 
bacteria have been reported Having legard to the fact that the former 
organisms can split urea and produce ammonium carbonate their presence 
would seem to be the more important of the tw o Other urea splitting organisms 
such as bacilli of the proteus and pyocyaneus groups must be regarded as of 
equal importance The evidence all points to the fact that the staphylococcus 
is 1 the most important organism predisposing to urinary htlnasis Hellstrom 
(1936) has described a certain type of calculus as a staphylococcal stone 

Primary and secondary calculi — It has been the practice to divide 
urinary calculi into two main groups primary and secondary A primary 
calculus is one which de\elops independently of any pre existing lesion of the 
urinary tract A secondary calculus is one which develops secondarily to a 
lesion of the urinary tract Both primary and secondary calculi may arise 
in the kidney and pass down to the bladder or they may originate in the 
latter organ Especially m the light of modern research into the origin of 
renal calculus this classification is open to the criticism that it is not always 
certain whether or not the stone is preceded by urinary tract disease Trom 
a practical point of Mew however the term secondary has a useful application 
in relation to calculus formation when it obuously results from urinary infec 
tion In the opposite sense the term primary is used to indicate that there is 
no evidence that a stone has formed in response to an infective process In 
the ease of secondary ctdcuYi the infection causes the urine to decompose with 
the precipitation of phosphates which deposit themselves round any organic 
matter— a primary stone or foreign body — which thus forms the nucleus 
of further calculous deposit Secondary stones although they commonly 
originate in the bladder may arise m the kidney as a result of infection 
there and subsequently pass down to the bladder where they continue 
to grow 

A mixed primary and secondary calculus results from the deposition of 
salts from urinary decomposition on a primary calculus 

Dilatations of the urinary tract — These are important factors in the 
causation of stone urinary stasis leading to infection apparently being the 
precipitating cause The dilatation may or may not be due to a mechanical 
obstruction These facts apply to the upper as well as the lower urinary 
tract (see Etiology of Renal and Vesical Calculus) 

It is the fate of many cases of spinal injury in which the cord is affected 
to be complicated by chronic retention of urme then to develop infection 
i atCly Stont i c r en m the u PP er urinary tract Mueller (1895) reported 
bilateral urinary calculus m eight out of ten cases which came to autopsy 
V *i Ca v Se of dlIatatlon w hich sometimes gives rise to cal 
” \ oth the u W er and the •<>"'<* unnaiy tract 
ii F ° r ? P Oodles In any part of the urinary tract that a foreign body 13 
» tli^nmn^irT t c f a,c “ lus ls llkel y to form upon it although the bladder 
ei en the ureter S ' ° ^ tlieSe tlley ooc ' lr on rare oocasi ™s m the kidney and 

For more detail of retiology see Renal and Vesical Calculus etc 
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THE RELATIVE INCIDENCE OF RENAL AND VESICAL CALCULUS 

Citations diseise occurs at all ages and in both sexes Any part of the 
urinary tract may be the seat of stone The kidneys and the bladder are the 
localities in which calculi commonly take their origin 

A stud} of figures collected by different observers makes it abundantly 
clear that under modern conditions of civilized life vesical is considerably 
less common than renal calculus This state of affairs is in great contrast 
with what prevailed m former dajs or indeed with what prevails today 
m those countries w here the standard of living is still v ery low for in such 
circumstances vesical calculus tends to be very common 

The figures of mj personal cases of urinary lithiasis amounting m all to 
065 show that 19 8 per cent occurred m the bladder 77 2 per cent in the 
kidnej s and ureters and 2 8 per cent in the urethra 

THE CHARACTERISTICS OF URINARY CALCULI 

Chemical composition — Urinary stones consist of three distinct parts 
namely the crystals of the deposited salts the binding material which 
holds theso together the nucleus or central portion around which the stone 
is formed This last consists of a piece of organic matter such as inflammatory 
debris or blood clot or a foreign body There is a great \ anety of the cementing 
elements which are known as colloids Albumose peptone oxyproteic acid 
are some of these substances Their origin is obscure but they are increased 
in amount in the following circumstances as a result of fasting after taking 
either protein or a carbohydrate diet and in association with inflammatory 
processes particularly those affectum the kidneys It is still a matter of contro 
vers} as to what it is that causes the colloid to bmd together the crystals to 
form a stone 

It is likely that the different strata of chemical substances of which a stone 
is formed are determined by the hydrogen ion concentration of the urine for 
the time being for example for phosphates to be precipitated the pH must 
be above 0 9 uric acid is precipitated at 4 9 oxalates and urates at inter 
mediate points between these extremes 

The deposited crj stals of w hich a stone is composed occur in layers which 
tend to vary in chemical composition Sometimes one of these substances 
is present in an outstanding amount The stones which are formed while 
no obvious infection is present — so raffed primary-may consist almost 
entirely of either calcium oxalate or uric acid or in rare circumstances of 
cystine or xanthine or more rarely still of calcium carbonate calcium 
sodium or potassium urate but these last four substances are generally found 
in association with calcium oxalate or uric acid Stones which are deposited 
as a result of obvious infection (secondary) are the triple phosphates of 
calcium ammonium and magnesium , the phosphates of ammonium and 
magnesium The above varieties are commonly found while ammonium 
urate and calcium phosphate rarely occur in a pure state but exist frequently 
m calculi which contain other chemical substances 

Structure Tins can only be determined by sectioning the calculus with 

a saw It then becomes apparent that the stone is built up m a succession 
of laminae round a central nucleus The nucleus is often a small portion of 
organic tissue or a foreign body In exceptional cases the organic nucleus 
occupies a considerable bulk of the stone In vesical calculi blood -dot or 
debris following figuration of a papilloma can both produce this state of 



886 TEXTBOOK OF GENITO-URINARY SURGERY 

affairs Rarely there is more than one nucleus to a calculus. The rest of the 
stone may be of a homogeneous and granular appearance or it may consist 
of a series of laminae of different appearance (Fig. 434) , in the latter case 
the stone is obviously of a mixed variety chemically. Cavities and radiating 
fissures are sometimes seen m the interior of the calculus. 

Colour — There are variations of the following shades . chocolate, brown, 
yellow , grey and white 

Weight — Stones of the same size may manifest considerable differences 
These depend upon density, which varies according to chemical composition. 
Calculi may be arranged in the following order of decreasing weight * calcium 
oxalate , uric acid , ammonium urate , phosphates 

Consistence — This also depends on the density. The hardness of a stone 
is most apparent when lithotnty is carried out Calcium oxalate stones 
of a certain size may be very difficult to crush Uric acid or ammonium urate 
stones never present this difficulty. Phosphatic stones, if small, may be so 
soft that they can be crushed between the fingers For further details of the 
characteristics of calculi, refer to renal, vesical calculi, etc. 

H. P. Winsbury- White 
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CHAPTFR LXW 

CALCULOUS DISEASE OF THE KIDNEYS AND URETERS 

S IX CL 1020 approximately 46 per cent of tlie major operations on the 
Kidney performed at St Peters Hospital were for lithiasis This figure 
is much higher than that reported from many of the continental clinics 
"here renal tuberculosis usualk takes first place 


&T10L0GY —I GENERAL 

Much of this subject is discussed elsewhere (sec p 928) I shall only 
mention points bearing on the formation of renal calculi 

Tho results of analysis of 270 stones remo\ed from the kidney or uretei 
in St Peter s Hospital are gnen in the following table — 


Pure calcium oxalate 71 

Pure calcium phosphate 81 

Mixed (oxalates and phosphates) 201 

Carbonates and phosphates 6 

Carbonate phosphate oxalate and urate 1 

Ammonium magnesium phosphate 1 

Cy stine 0 

Pure uric acid 7 


At first sight it w ould appear that as oxalates and phosphates are present 
<*o often they must be held responsible for tl e great majority of renal calculi 
At the same time it must be remembered that these salts are only insoluble 
when combined with calcium and that calcium entered into the composition 
of no fewer than 2o9 out of 276 stones analysed It would appear therefore 
that stone is due pnmanh to a derangement of the calcium metabolism and 
not to that of the oxalates phosphates etc This is borne out by a study of 
tfte ctfcnrm nrefabofcmr 

Metabolism of the stone-formmg substances— (1) Calcium— T he greater 
part of our supply of this metal comes from milk which contains 1 4 gm 
per litre milk products such as butter and cheese and from green vegetables 

Only about a quarter of the ingested calcium is absorbed the remainder 
is passed in the fa?ces The amount absorbed depends on several factors 
(a) The readton of the bowel contents More calcium is absorbed when they 
are acid than when they are all alme (b) The amount of phosphate and 
probably of oxalates tn the food An excess of these substances produces insoluble 
calcium salts which are not absorbed (c) The nature of the fat m the food 
Calcium is saponified before absorption If a saturated \egetable fatty acid 
is in excess an insoluble soap may be formed winch is unabsorbable An 
unsaturated fatty acid of animal origin produces a soluble soap This is the 
reason why butter is much more efficacious than margarine in promoting 
absorption of calcium ( d ) The calcium intake is influenced m some unknown 
manner by the presence of vitamin D W hen it is absent or present m insufficient 
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amounts there is diminished absorption both of calcium and phosphates and 
the level of these bodies in the blood falls . 

(21 Oxalates — It is usually stated that the average daily output ot 
oxalic acid is from 15 to 20 mg Recently Barrett (1942) criticized this 
figure which he considers to be too low c , 

The exogenous moiety is derived from vegetable loodstuns oorrei 
spinach rhubarb and asparagus contain over 2 gm of oxalic acid per kg 
Tea coffee cocoa and pepper also contain large amounts of oxalic acid up 
to 4 gm per kg but the quantity of these substances ingested is so small that 
they are relatively harmless Only a small portion of the oxalates contained 
m the food is excreted m the urine The loss has been estimated at 90 per 
cent Barrett has thrown an interesting light on this point He showed that 
in his human subjects the addition of a dish of rhubarb to a diet low m 
oxalates raised the elimination of oxalic acid from 30 to 33 mg to a figure 
varying from 49 to 67 mg If on the other hand half a pint of milk or a 
dose of 0 4 gm of calcium was taken with the rhubarb there was no increase 
in the output of oxalates He concludes that the calcium in the milk combined 
with the soluble oxalates in the food to form insoluble calcium oxalate which 


cannot be absorbed 

There must be an endogenous source of urinary oxalates as they persist 
during starvation or when the animal is fed on an oxalate free diet of mill*, 
and sugar Baldwin in 1902 produced oxaluna in dogs by giving large 
amounts of sugar over prolonged periods this Herter suggested might be 
due to the fermentation products setting up gastritis and reducing the secretion 
of hydrochloric acid The metabolism of various proteins fats and purines 
has each been held responsible by different authorities for the production of 
oxalic acid but such theories have not met woth general acceptance A con 
sideiable number of oxalate calculi are found in China among individuals 
who live on a diet which is practically oxalate free Also Hammarsten sue 
ceeded in producing calcium oxalate calculi m rats fed on a diet containing 
practically no oxalates 

(3) Piiospiiates — It was formerly thought that the urinary phosphates 
were derived from the inorganic salts in the blood This is now' known to be 
only partially true The urinary phosphates are increased when the diet is 
rich in protein especially in nucleo protein and phospho protein Eicholtz and 
fcter/A tfcv&k tivfc Ysrtftgprue ■jAKxma phosphates were not concentrated 
in the unne of an isolated kidney perfused by a heart lung preparation but 
if organic phosphates were added the unne contained inorganic phosphates 
in a higher concentration than that in the serum Removal of the pituitary 
bodies reduces the urinary phosphates to a minimum If an organic phosphate 
js now injected the phosphorus is excreted almost entnely as an inorganic 


, ^ n , ^ oa ^' n 8 "dh the problem of stone formation one is chiefly concerned 
with tl e elimination of calcium Normally only a very small amount of 
nf t , e ' immated m tiie unne According to Cushny the concentration 

?U‘ XT ta !u m J he unne 1S on *y twiee that in the blood The bowel forms 
IrL Si °I, ex , cretl0 , n ^ he unnar y elimination of calcium can be in 
tion of the skeleton* °^ ICa ^ con ^ ,t,ons usually in association with a decaleifica 

^ nth * inat /°, n of calc,um greatly increased by excessive 
ha '™ on l a ln of hyperparathyroidism there 
fi Cat,0n ° C the skeleton The lime liberated from the 
bones is excreted in the urine and stones form from hypersecretion 
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The stones formed under the influence of the parathyroid hormone are 
composed of calcium phosphate They have a tendency to be bilateral As 
a rule, great stone masses are seen occupying the pelvis and calyces on one or 
both sides, but occasionally small particles are found in the collecting tubules 
These may be large enough to show up on an X ray film, when they appear 
ns minute dots arranged m lines running from a caly\ outwards towards the 
surface of the kidney (Fovvweathcr and Pyrah 1938) 

Injuries and diseases of bone are not infrequently forerunners of calculous 
disease, especially when the patient is immobilized for a considerable period 
The primary lesion may be infected or not It is partly due to local changes 
at tho site of the injury such as the absorption of callous or bony fragments 
or rarefaction of the diseased bone There is, m addition a generalized 
rarefaction due to decubitus Thus an abnormal amount of calcium is set 
free from the skeleton and is eliminated in the urine In this respect these 
bone lesions giv o rise to a condition resembling hyperparathyroidism 

It appears that calcium liberated from the skeleton is of no further use 
to the organism This is now generally thought to be the case m hyper 
parathjTOidism, and it is most probable that it holds good for ordinary 
bone lesions 

Decubitus also acts m another manner When the patient is lying on 
his back both pel\o-calyx systems are ill drained The uteropelvic junction 
is then the highest point of each system The result is that if small concre- 
tions form they cannot escape but are retained in the pelvis or calyces This 
point has been investigated at Queen Mary’s Hospital for Sick Children 
Carshalton Many of the patients suffering from tuberculosis of the spme 
lup or sacro-iliac joints had stones or at least positive X ray findings when 
admitted into hospital , others dereloped them during their stay there 
The skiagrams showed dense uniform shadows resembling pyelograms 
filling the pelv es and calv ces on one or both sides In many cases the shadow s 
disappeared after the tuberculous lesion was healed, and the child was allowed 
to run about These children were nursed as far as possible m the open air 
and were exposed to direct sunlight At first it was thought that the stone 
formation was due to an excess of vitamin D, but it was later found that it 
could be entirely prevented by (a) putting the patient under shelter for two 
hours during the hottest part of the day, ( b } increasing their allowance of fluid 
(c) redesigning the spinal frames so that the patient could be tilted from side 
to side and also longitudinally, and ( d ) paying special attention to the cleanli 
ness of their genitalia With the new frames no patient was allowed to remam 
for more than two hours in any one position and this was perhaps the most 
important of all these precautions 

In the case of compound fractures there is the added element of sepsis 
This acts in two ways It increases the amount of rarefaction of the 
bone involved, and in addition tlie urinary tract tends to become 
infected 

Urinary disturbances during pregnancy not infrequently torm the starting 
point of hthiasis Disturbances during pregnancy are thought to be the 
starting point of the hthiasis in 15 per cent of cases 

Diet Until recently it was assumed that an excess of stone-forming 

substances in the food was the chief cause of hthiasis The theory is refuted 
by an examination of the diet of natives living in the stone districts of Asia 
They subsist on a monotonous diet mainly composed of carbohydrates It 
is practically purm free and does not contain an excess of oxalates, yet 
uric acid and oxalate stones are the most common forms of uninfected 
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Uthtasis The subject of water is discussed on p 929 m connection with 
v esical calculi . 

HaMmarsten s experiments — In 1937 Greta Hamraarsten published the 
results of an important senes of experiments in which the problem was ap 
preached mainly from the angle of the calcium and magnesium metabolism 
She w as I believ e the first to produce calcium oxalate stones experimentally 
without giving large amounts of oxalates in the food or parenterally Many 
of the stones occurred in animals who were on an oxalate free diet but if ox 
alates were added to the food the stones were larger and more numerous 
Out of 204 stones analysed 151 were composed of calcium oxalate 39 of mixed 
oxalates and phosphates 12 of triple phosphate (infected) 1 of calcium phos 
phatc and 1 of uric acid Both in their chemical composition and in their 
distribution these stones closely resemble those of human lithiasis Infection 
w as rare 

Two diets were used The first contained small amounts of vitamins 
A and D but no B or C The second contained liberal amounts of vitamins 
A to I) The salt mixture was so arranged that the amounts of calcium 
magnesium and phosphorus could be altered easily 

Jseither of these diets gave rise to stone formation provided that the 
supply of calcium and magnesium was adequate and that the reaction of 
the urine was kept approximately at pH 0 A reduction of the amount of 
magnesium or of calcium or of both these metals gave rise to stone formation 
irrespective of the amount of vitamins present Stones also formed when 
the reaction of the urine was reduced to pH 5 5 to 5 S I itamms appear to 
have had some efiect in preventing stone formation as the calculi were smaller 
and less numerous when they were present The addition of oxalates to the 
food made the stones grow more rapidly 

Hammarsten explains these observations in the following manner The 
nmc tint of magnesium in the urine follows rather closely the amount absorbed 
from the food Its presence in the urine is entirely beneficial In the first 
place it holds the oxalates in solution In the second it diminishes the amount 
of the urinary calcium W hen magnesium is supplied in adequate amounts 
tm st of the calcium is excietcd by the bowel 

Hu metabolism of calcium is more complicated When the amount in 
the food is diminished the urinary excretion of tins metal is increased and 
at the same time the animal is in a state of negative calcium balance — that 
is tin output exceeds the intake It appears that when the amount of calcium 
ingested is insufficient for the needs of the body lime is absorbed from the 
ski let on but the amount absorbed is m excess of the requirements and 
o excess is eliminated in the urine One thus encounters the paradoxical 
jutnomenon that when the amount of calcium in the food is at its lowest 
tlie amount in the urine is increased and if calcium is given in the food in an 
.r' 1 ' a "’<orba1»k form t! ' c amount excreted in the urine is diminished In 
lit Ul ° ? tcr l? rt of calcium is excreted by the bow el and the calcium 
I nlaiiec n maintained 

it ° n that three conditions are necessary for the forma 

the tiniK n rn , Cn V* 1 ? lc ? ate (1) An increased elimination of calcium m 
,r\ _ i. r ‘ H ,H brought about by (a) a deficiency of magnesium m the food 
of rat «nh.hh x,r f . aWrba \ ,le calcium m the diet especially m the absence 
mnlni^S m S'T a , h, & hl > aC,d dlet < 2 > A ^ excretion of 

(7) An CXCCKH or‘ U ,r T *| I,S decreaws 1,10 solubility of calcium oxalate 
of the \ r m V ie . Vlnne Thw ” probably the least important 

xahtc calculi can be formed on an oxalate free diet 
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Hammarsten is emphatic that nothing is more fundamentally wrong than 
the belief that calcium should be withheld from the diet of patients suffering 
from lithiasis 

Greta Hammarsten has gone further than producing stones in her experi- 
mental animals She has succeeded m decalcifying preformed calculi A 
series of animals w ere fed on a diet deficient in vitamins and magnesium untd 
an X-ray examination showed the presence of calculi The diet was then 
changed to one ncli in all \ itamins and also m calcium and magnesium After 
two months on this diet the animals were killed, and the post-mortem examina- 
tion showed complete or almost complete decalcification of the stones The 
organic stroma how oxer, was unaffected and remained in the renal pelvis 

Randall’s theory of calculo-genesis— Randall (1939) considered that there 
must be an “ initiating lesion which preceded stone formation and that this 
lesion must be situated on a renal papilla In 20 per cent of post mortem 
specimens he found small milk white patches situated on the sides of one or 
more papilla? Microscopic examination showed that they were plaques of 
calcium salts which were deposited in the interstitial tissues They were at 
first covered with epithelium which shut them off from the cavity of the calyx 
In this stage they were considered to be harmless 

Later the epithelial covering was destroyed, exposing the plaque to the 
urine contained m the calyx When this happened there was a tendency for 
urinary salts to be deposited on the plaque thus forming a minute primary 
calculus 

The effect of the plaque is twofold In the first place it forms a foreign 
surface on which urinary salts may be deposited, in the second it serves to 
hold the developing calculus in position Sooner or later the stone becomes 
free 

From this discussion it will be seen that there are three mam theories 
to account for stone formation The first is that it is the result of a vitamin 
lack , the second is that it is due to a disturbance of the calcium and mag- 
nesium metabolism , while the third is Randall s theory We do not know 
for certain which of these contains the true cause of lithiasis or, indeed if 
any of them do It seems to be most probable that stone is a result of a dis 
fcurbed mineral metabolism, but much more work must be done before one 
can accept this hypothesis as proven 


AETIOLOGY — II PERSONAL 

Frequency — There is little doubt that atone in the upper urinary tract 
is becoming somewhat more common in this country 

There has been a great “ stone wave ” over Central Europe since the 1914- 
18 war It has been noticed m Germany, Austria, Hungary, and Sweden, and 
to a less degree in other Scandinavian countries This “ stone wave ” assumed 
formidable proportions For example, Hellstrom (quoted by Rydgaard 1939) 
reported a five fold increase in the number of admissions for lithiasis into 
forty two Swedish hospitals This enormous increase was almost entirely due 
to great numbers of cases of small oxalate stones 

Blum (quoted by Rydgaard, 1939) states that this “ stone wave ’ com- 
menced during the years 1923-24 It was not noticed in Germany and Austria 
during the 1914-18 war, when deficiencies of all kinds were endured but first 

appeared with a “ highly over-vitaminized ’ diet 

Similar “ stone waves ’ have not been noticed in this country or in the 
United States of America 
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Distribution — During tl c i urUen years 1921 18 (both mcliwwo) M8 cases 
of stone in the upper uni ar> tiact were admitted into St Peter* Hospital 
Their distribution was as f ill — 


Penal calculi (umlitirnl) 

Ureteric calculi (ttnil itcral) 

Stone in kidney and ureter of same suit 

Stone m solitary l idncv 

Bilateral renal calculi 

Stone m ono kidney and opposite ureter 

Bilateral ureteric calculi 


289 

111 

11 

10 

r 4 

n 

•i 


Age — Stone m tbo up] er unwary tract is a disease of middle age about 
half the cases occurring between the ages of tlurtv and fifty I he nge of 
patients suffering from bilateral htluasis is a little higher than that of patients 
with unilateral disease This irnij be due to the fact that the former usiialK 
give a very long clinical history and nrc re ill} in a late stage of the disease 
Lett found that at the London Hospital 1 117 adults and 11 children were 
admitted suffering from stone in the 1 idncy during tlio years 190 » 14 

Sex — Stone in the upper urinary tract is more common m the male than 
in the female Lett s figures gne the proportion of I 202 males to 80S females 
or roughly the ratio of 4 to 1 

Side — There docs not appear to bo an} marl ed difference m the frequency 
in which the sides are affected 


PATHOLOGY— I THE STONE 

The most common type of renal calculus laid down m sterile urine is 
tlie crystalline oxalate stone It is a light brown colour is dense and hard 
and is covered with sharp shining crystals A second vnrictv is the renal 
equivalent of the mulberry \esicnl calculus \\ hen it arises in the 1 iclnci 
only the portions not in contact with the pelwc wall nrc coiered with nipple 
like projections the remaining portions being comps rat i\ cl \ smooth A third 
variety is the jack stone calculus It is composed of a small central bod} 
from which long thorn like processes project m c% cry direction These stones 
are rare and in my experience only arise in dilated 1 idnc> s 

Uric acid and cystine calculi are also formed in sterile urine hut are 
comparatively rare Their appearance is similar to that of icsical calculi 
of the same composition but they have a tendency to form casts of the renal 
pelvis and calyces 

The most common calculi formed in infected urine are the phosphatic 
They are a dirty greyish white colour Their surface is devoid of polish 
and they are friable They grow very rapidly— faster than any other form 
ot stone— and soon form casts of the whole pelvo cal} \ s}stem 

Stones composed of calcium carbonate are rare although small quantities 
j th,s are found in many phosphatic calculi They are white hard 
dense and heavy but these appearances are not sufficient to make a diagnosis 
without a chemical analysis 

, a . c °™posed of triple phosphate was found in the series 

tabulated on p 887 Tins is surprising as these calculi are not uncommon 

I? * e T 5“'!,^ r -„c Th t y , have , a Murat grej colour and are denser and harder 
than ordinary phosphatic calculi 

The most common type of stone found in the kidney is the mixed phos 
phatic and oxalate calculus It may arise either m sterile or m infected urine 
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pressure On section thev show distinct lamination and under the micro 
scope they are seen to be composed of fine fibres between w hich lies an amor 
phous ground substance They give a rather pale blue with Weigert s fibrin 
stain Occasionally Gram positive cocci have been found in the outer layers 
but apparently cohform organisms are never found in sections although they 
are present m the urine Some have a phosphatic nucleus while in others 
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a light 3 elJou ish browzi and they have a waxy appearance If numerous 
they may be faceted from mutual pressure (Fig 413) Stained sections show 
that the 3 are entirely composed of bacteria which prove on cultivation to 
belong to the B coll group 

Development of renal calculi — The gradual growth of kidney stones can 
be watched on a senes of X ray films The smallest stone that can be diag 
nosed by this or any other means lies in the low est calv x It gives nse to°a 
small rounded shadow about the 


size of a pin s head It ma\ 
remain in this position for a con 
siderable time gradually mcreas 
ing in size Sooner or later it 
escapes into the renal pelvis but 
should it fail to do so a dilatation 
of the affected calyx mav result 
(Fig 414) 

W lien it reaches the renal pelvis 
there is alw aj s a tendency that it 
will be swept into the upper end of 
the ureter and if it is small enough 
it will pass down the canal If it 
is retained in the renal pelvis it is 
at first movable and gives rise to 
a rounded or oval shadow which 
slowly increases m size After a 
time it becomes impacted at the 
ureteropeh ic junction and is fixed 
there W hen this happens its shape 
changes It becomes triangular 
One angle projects down the ureter 
while the remaining angles are 
directed towards the mouths of 
the uppermost and lowest calyces 
Grow th is more rapid at the angles 
than elsewhere This is shown by 
the fact that the crystals at these 
points are much larger than else 
where 

During the next stage of de 
velopment small projections form 
on the outer side of the stone 
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Enormous renal calculus repine ng the greater 
part of the kidney s ibstanee 


shadow They correspond with the mouths of the calyces At the same 
time the beak projecting dow n the ureter becomes more pronounced 

In the fourth stage the calculus forms a complete cast of the pelv o cal} x 
system while m the fifth the kidney is transformed into an enormous stone 
mass which replaces the greater part of the parenchyma (Fig 415) 

Large dendritic calculi are usually composed of calcium phosphate but 
may be formed of cystine or occasionally of uric acid Calcium oxalate stones 
apparently never reach this stage of development The largest I have seen 
was triangular each side measuring about 3 cm The reason for this is that 
oxalate calculi grow more slowly than anv other v iricty Giant stones are 
always composed of substances that are present in the urine in considerable 
amounts (Joly, 1929) 
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When a stone is impacted at the ureteropelvic junction it usually gives 
roe to a certain amount of obstruction This has a double effect It causes 
dilatation and favours the formation of other stones in the calyces 

Position— The following table gives the position of the calculus in 289 cases 
of unilateral kidney stone observed at St Peter’s Hospital — 

130 
61 
40 


Renal pelvis alone (usually single) 
Multiple calculi, pelvis and calyces 
Dendritic 


Uppermost calyx alone 
Middle calyx alone 
Low est calyx alone 
Position not stated 


7 

5 

37 

9 


From this it will be seen that most calculi are contained either entirely 
? n r J“ rt “, lly m , th , e r , e , nal P elTIS > a »d that when they lie m the calyces the 
lowest calyx is by far the most common site 

Peter's Hosnl^ Ull_Th r fi os,tlon of the “tone in 133 cases observed at St 
reter s Hospital was as follows — 

Lumbar portion 2 q 

Iliac portion . 

Pelvic portion 8r 

Intramural portion 

Position not stated 2 

that most ureiTnc^alo^iirh^ tfl0se °^ )ta| ned from other sources, and show 

with giant renal calculi 6 argest of them are small when compared 

in 53 1 per cent ™fThe°formpr in , rena J ^ an ln ureteric calculi It occurred 
of all unilateral stones m the per + Cent of the ^ev About half 

hthiasis infection is much mnrp^ “ nnar y tract are infected In bilateral 
the cases from St Peter’s Hospital mm ° n Ifc was P resent in 72 per cent of 

as pus and epitheha^ce^l?^ fom^ 0 ™ 8 °i f mfectl0n facilitate stone formation, 
deposited In addition manv nuc eus on which unnary salts may be 
render the urine alkaline and so "r^ 1113, 8U<dl a ® staphylococci and B protevs 
carbonates ® and 80 favour the deposition of phosphates and 

lococcus stones ” He* d^otvecT ^ wor fc Qn what ke ca p s sta phy 

chloric acid and took smears fl tL 1 ?? 1110 P ortlons of calculi m hydro 
cocci were found m all layers nf e , ge atm , ous m atnx In many instances 
organic stroma and sectioned it ru„ St ° ne otPer cases he embedded the 
He was also able to cultivate organism r* *° und ^y in g in concentric layers 

In most instances the calcuh fr0m th ® cen t ra l portions of these calculi 
phosphate and amorphous phosphates C ° mP ° Sed ° f ealcium carbonate triple 

Asept 1 Ethology. — II the kidney 

and exconaS 1 the r ™ al P el ™ g™s rise to catarrh 
infiltration of the pelvic wall wh ? " e Thls 13 f ° n °™i >>7 a round cell 
. luch in turn causes an increased fibrosis The 
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Tlic second \ anetj is the giant form Ihe kidney is transformed into an 
enormous pus filled sac while a small stone blocl s the upper orifice of the 
ureter LxtcrnalU the I ldney presen es its remform shape but its surface 
is covered by low rounded clev at ion-, corresponding to the greatly dilated 
cah cts On section the renal pelv is is onl\ slightly increased m size and con 
tains a small calculus The calyces 
on tJio other hand are enormoush 
<lilate<l and arc transformed into 
cist like cavities often a couple of 
inches in diameter rhe\ arc sepa 
rated from each other b\ thin parti 
tioiis the remains of the columns 
of Bertm The renal parcnclnma is 
real need to a thm sheet not more 
than a few millimetres in thicl ness 
In places it may appear to he cn 
tilth destroyed and the mucosa of 
tin cnlw is m direct contact with 
the fibrous capsule which is always 
thickened The perinephric fat is 
increased in amount in the region of 
the renal peh is but may lie thm o\cr 
the greater part of the organ 

Ihe third variety is the atropine 
form The kidnev may be no larger 
than a walnut and js extensive]* 
hollowed out so that the remaining 
pircnchy ma is reduced to a nejigd Ic 
amount The rtnal peh is is dilated 
and contains one or more stones 
The kidney is usualh enclosed in a 
greet mass of fibrous fatty tissue 
which mat bo mistaken for an on 
larged kidney fins form of calculous 
pyonephrosis is distinctly rare 

Changes produced by ureteric 
calculi — A stone impacted in the 
ureter pnes rise to a much greater 
degree of obstruction than one in the 
lenal pels is Ts cn w hen the calculus 
is small and lias only recently be 
tome impacted the ureter above it 
mav he considerably dilated and 
nn<ndatcd The renal pelvis is also dilated and all the calyces are distinctly 
clubl ed These changes tend to regress once the obstructing stone has been 
removed and in a pjclogram taken some months later the only noticeable 
change is a slight degree of clubbing of the ealvees In these cases there is 
little alteration in the ureteric wall except that the muscular tissue is 
hypertrophied This explains the rapid return to normal after operation 

The presence of infection aggravates the condition The ureter tend-* 
to be more dilated and marked inflammatory changes take place in its wall 
It becomes much more fibrous and is transformed into a thick walled inelastic 
tube which remains dilated after removal of the stone These changes tend 
57 1 
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1 > onepl rot e k inej v. th extend ve fitt 
ntiltrat o s of t! e parenchyma A mixture of 
I) e staphylococcus aure a and a non haemolyt c 
etreptococc a was fo ml n the ur ne 
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The first comprises symptoms due to a fall in blood pressure the facies 
is drawn and anxious, the skin is pale and covered with cold sweat the 
extremities are cold , the pulse is small thready and rapid 

The second group is composed of sj mptoms referred to the gastro intestinal 
tract Nausea and vomiting are exceedingly common Constipation accom- 
panied bj flatulent distension of the bowels is also frequently present Much 
less common is rectal tenesmus with the passage of small water} stools These 
symptoms arc usual!} associated with a certain amount of rigidity of the 
abdominal muscles In most instances it is slight and is confined to the 
oblique muscles of the affected side If the pain is diffuse and accompanied 
b} abdominal distension the whole abdomen maj be more or less rigid but 
it never presents the board like rigidity found in cases of perforation 

Reflex s} mptoms maj be connected with the urinary organs There is 
usual!} increased frequency of micturition which becomes more marked 
as the stone approaches the bladder When it reaches the intramural portion 
there is definite vesical tenesmus and at the same time pain is felt at the 
tip of the penis during micturition The amount of urine excreted maj be 
considerabl} reduced nut complete anuna is quite exceptional As soon as 
the pain ceases a compensatory polyuria sets in 

A renal colic usual!} lasts for a few hours Occasionally it may continue 
in a subacute form for several da}s As a rule the patient demands relief 
from his intense pain and is given an injection of morphia or some other 
sedative He falls asleep under the influence of the drug and when lie wakens 
the pain has ceased 

The termination maj be sudden or gradual When it is sudden the patient 
feels “as if something had given wa> within him and the pam ceases 1 m 
mediately This means that the stone has passed into his bladder from which 
it is usually eliminated within the course of a few da}8 When the colic ends 
graduall} , the spasm of the ureter slowl} relaxes and unne commences to 
trickle past the stone This reduces the pressure w ithin the renal pelv is and 
relicv es the pam \ gradual termination is not so satisfactory for the patient as 
the stone remains in the ureter and will sooner or later giv e nse to another colic 
The interval mav only be a few hours or may be as long as several weeks 
There maj be several attacks of pain before the stone is passed into the bladder 
A renal colic which ends suddenly with the expulsion of the calculus is 
called “ complete * one m which the pain dies aw a} gradually without elimina- 
tion of the stone is called “ incomplete 

TAnp nmount of urine passed during an attack is usually small An almost 
complete anuna is very uncommon If it occurs one should suspect that the 
kidney on the painful side is the only functioning organ but anuria lias been 
noticed when the opposite kidney is capable of excretion The condition is 
then usually ascribed to a reflex inhibition but it can equally w ell be put down to 
a marked fall m blood pressure The unne usually contains a httie blood The 
amount is just sufficient to render it smok} and this change may not be noticed 
b> the patient Haematuna is an important sign as it generally indicates 
that the pam is renal in origin It is absent in most mtra abdominal conditions 
The differential diagnosis is frequently difficult A right sided renal 
colic may be confused with an appendicitis or a biliary colic while one on either 
side may be diagnosed as an acute intestinal obstruction 

In acute appendicitis the pam is most severe over McBumey s point 
Muscular rigidity is marked and chiefly involves the lower lateral quadrant 
Tenderness m the loin is rare The pulse is more rapid and the constitutional 
symptoms are more severe than in a renal colic 

57 B 
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In bibary colic the pain is most intense anteriorly and tends to radiate 
towards the shoulder Muscular rigidity is more marked anteriorly, as the 
unner part of the right rectus is rigid Pressure in the costo vertebral angle 
is not painful Jaundice may be present The urine does not contain blood 
If the colic is accompanied by diffuse tenderness over the whole abdomen 
■with flatulent distension of the bowels an acute intestinal obstruction may be 
suspected The pain of a cobc however precedes the distension, while in 
intestinal obstruction distension is the first symptom Muscular rigidity is 
much more marked and extensive in acute obstruction and there is little or 
no loin tenderness The presence of blood m the urine and the fact that the 
constitutional symptoms are not unusually severe are both points m favour 
of a renal colic 

If the surgeon is in genuine doubt whether he is dealing with a renal colic 
or an acute abdomen, it is far safer to do a laparotomy than to try expectant 
treatment A quick decision is necessary as, if the pain is due to a colic 
morphia should not be withheld while in acute intra-peritoneal lesions it is 
contraindicated before operation I have seen tw o cases m which the abdomen 
was opened during a renal colic In both the stone was found and removed, 
so the patient did not suffer from the diagnostic error 

Treatjie>t of renal colic has two objects To relieve the pam and 
to favour the expulsion of the stone 

Morphia is usually given to relieve the pam, but it is comparatively in- 
efficacious Macht (1916) showed that alkaloids of the morphia and codein 
group increase the tone of the ureter, while papavarin and narcotm relax 
it and that m preparations containing the total opium alkaloids the action 
of the latter group predominates For this reason opium or omnopon is 
preferable If morphia is given it should be combined with atropine, as the 
latter drug tends to counteract the increased tone produced by morphia 
Physeptone (Burroughs Wellcome & Co ) 10 mg intravenously, has been 
known to stop an attack of colic mstantlj 

Instrumental treatment is rarely possible during an acute attack In 
subacute attacks the passage of a ureteric catheter above the stone at once 
relieves the pain but one cannot say beforehand if it is possible to insinuate 
the instrument above the calculus If this method is tried a dose of opium 
or omnopon should be given half an hour beforehand Either a rather large 
and stiff catheter or else a thin flexible one should be passed The first instru- 
ment displaces the stone upwards while the second may slip past it In either 
case the obstruction is relieved and the pain ceases About 10 to 15 drops 
of sterile liquid paraffin should then be injected to lubricate the ureter and 
iacmtate the descent of the stone This treatment may only giv e temporary 
relief as the stone may become impacted again 

Symptoms of an uninfected renal calculus— The most important of these 
ate pam mu hEematuria 


„ , * 1 —-About 17 per cent of patients give a history of a complete renal 
i°!! C „ *» s ma ^ lave happened several years previously, or may even have 
™ n . opposite side One often finds that several attacks of severe 
P f . * le e hnunation of a calculus have been experienced in the past, 
more nfauntet 1 th ° pam haS ,0St ,ts P ar °*y smal character and become 


nn/r t!n L oirh F !i r01t \ Sma * ? am usually occurs when the stone is movable 
Pe to s HesmiLl ° m 1 1 “ n ° t,ced 38 P« °f the eases at St 
ureter when the stnnlf causedb > a sudden occlusion of the upper end of the 
ureter, w hen the stone is sw ept against it The stone acts as a ball valve and 
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spasm of the ureter completes the obstruction As soon as the stone moves 
the obstruction is relieved and the pain ceases 

The most common and typical pun of an uninfected renal calculus is 
a dull fixed pain m the lom At first it may alternate w itii the acute paroxysms 
but it tends to become more marl ed after they have ceased It was noted 
in 02 per cent of the cases from St Peters Hospital It occurs when the 
stone is impacted m the renal pelvis and is therefore a comparatively late 
sign The pun is definitely increased by exercise or jolting and relieved by 
rest It is usually described ns a dull ache or a boring pam After exercise 
it is much moro sex ere and described as stabbing or cutting Many patients 
complain that it is yvorst in the evening after the day s work It is usually 
felt in the angle between the last rib and the erector spina; but when severe 
it may spread to the front of the abdomen It show s little tendency to radiate 
downwards to the groin When severe it is accompanied by lom tenderness 
A few cases have been described in which the symptoms were said to be 
referred to the opposite kidney If the pam is sovere it may spread across 
the middle hue It is then felt on both sides 

Hem\tuiu\ — I s ext to pain this is the most important symptom A 
Imnatuna of sufficient intensity to be noticed bj the patient was present 
in 44 per cent of the patients treated at St Peter s Hospital It vanes with 
the amount of the pam being most intense when the pain is most severe 
This means that it is most noticeable after exercise or jolting As a rule the 
amount of blood found in the urine is not largo and is only sufficient to render 
it smoky A profuse hematuria is quite exceptional Blood clots are also 
uncommon it they are found they are small and resemble tea leaves Long 
ureteric clots nrc very seldom present Occasionally ono may be found after 
a sev ere bout of pam 

Symptoms of infected renal calculus— Pain — In about 16 per cent of 
cases one obtains a history of one or more attacks of renal colic often followed 
by the passage of a stone They may have occurred many years previously 
possibly before the kidney became infected 

Once infection has set m the pain diminishes in severity About 11 per 
cent of patients state that they never had pain in the affected kidney while 
most of the remainder only admit a slight ache or feeling of discomfort in the 
loin On the other hand severe pam is experienced in about 30 per cent of 
infected cases It is then duo to a pyonephrosis a perinephric abscess or to 
sudden occlusion of tho ureter by a pelvic stone In these conditions the pam 
is ami)!) tacempamed by a sharp rise of temperature 

PvuitiA — Pus is found in the urine in every case of infected renal calculus 
If the amount is large the patient may notice that he is passing thick urine 
if it is small pus cells may only be found on microscopic examination 

A gross sy mptomless pyuria is often the sole sign of infected lithiasis 
and not infrequently is associated with giant calculi 

The pyuria may bo intermittent In such cases the ureter becomes blocked 
from time to time When this happens the urine clears but the pain m the 
loin is increased and the temperature tends to rise As soon as the obstruction 
is relieved the urine becomes loaded with pus but the pain and temperature 
both subside , . , r m 

H ematueia A gross hsematuna was found in 32 per cent ot the cases Irom 

St Peter s Hospital In most instances it was a comparatively early symptom 
In cases of severe infection a macroscopic hsematuna is uncommon The same 
applies to the finding of red blood cells in the unnary sediment but it is possible 
that they are hidden from view by the enormous number of pus cells present 
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State of the general health — E\ery patient who harbours an mfeeted 
renal calculus must suffer from a certain amount of septic absorption Sooner 
or later this undermines his general health He loses weight and becomes 
easily fatigued His appetite is poor his tongue is coated, and as a rule he 
is constipated He becomes pale and a blood count shows that he is suffering 
from a secondarj anaemia At the same time there is usually a distinct leuco- 
cjtosis Perhaps the most remarkable feature of these cases is the rapid im- 
provement that takes place after an operation which eradicates the sepsis 

A certain amount of fever is often present The most common type is 
a slight evening rise which may not be noticed by the patient or even by 
his doctor The evening temperature is usually between 99 degrees and 100 
degrees In the morning it is normal In spite of this slight degree of fever 
the patient feels comparatively well and is able to carry out his normal duties 

In cases of pyonephrosis or perinephric abscess one usually finds that 
the patient has a temperature of the “ septic type ’ It rises to 101 degrees or 
perhaps 102 degrees at night but in the morning it is approximately normal 
Rigors are rare but the constitutional symptoms are severe and the patient is 
unable to w ork 


The most serious form of fever occurs when an acutely inflamed kidney 
becomes blocked by a stone at the uretcropelvic junction This usually 
gives rise to an attack of acute pain, and during it there is a rigor with the 
temperature rapidly rising to 103 degrees or 104 degrees As long as the pain 
continues the temperature remains at this high level and the rigors may be 
repeated Once the stone is disimpacted the temperature rapidly falls If 
this docs not happen within a short time an emergency operation may be 
necessary m order to remove the obstructing calculus 

Occasionally if the infection is only slight, an acute attack of pam may 
be accompanied by a ngor and a sudden rise of temperature The ngor is, 
however, not repeated the temperature quickly becomes normal, and after 
a few hours the patient feels no further ill effects 

Symptoms ol a stone in the ureter — If the calculus passes slowly down 
the ureter it gives rise to a series of painful attacks They are usually shorter 
ami less severe than a complete colic but their intensity may vary The 
interval between these attacks is very variable It may be only a few days 
or hours or may be as long as several weeks The most characteristic feature 
° 1 lcs ® ' cnses ls t' 10 gradual change in position of the point of maximum 
1 cn wn stc ”? e ' ,es J ust below the renal pelvis the pain is most intense 
!Y„.r r r i * en ^ 18 in ,^ ie l°' ves t third of the lumbar ureter the pain is 
referred to a point about two inches lateral to the umbilicus A stone 
nmni V1S ®iY OS nse P a,n a short distance internal to McBurney’s 

! xtprnni n i„i»^? “^^ural portion is accompanied by pain over the 

wards ko nn ^ a ^ lesc stacks the pain tends to radiate down- 

painful area ' POmt ° f max,mum intensity marks the upper limit of the 

civc a A )m|? r , U nf TEtlIC CaLC Ulus Pam — About 60 per cent of patients 
followed Rip or ™ ore attac ks renal colic which are frequently 

thev cue iilace ton i„u C f°^ f 8tone When the calculus becomes impacted 
The position of tlua'n ^ x , e{ * P am » increased by exercise and relieved by rest 
that SSSEdm 1 d i PCnds ° n the s,te of ^P^ion, and is similar to 
pelvic portion and P^ CC< !' ng P ara graph Most calculi are impacted in the 
source \if diagnostic error* 6 Pam S th« M J Burne y'® P omt This is a frequent 
backache due to back pressure ft natUre 18 often associatcd Ulth a rcnal 
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The intensity of this pain is \ery \ariable It may be very severe but 
is usually only a dull ache It is uncommon to find complete absence of pain 

Hematuria — Occasionally the hrematuna is a ery profuse but as a rule it 
is only sufficient to render the unne smoky It does not seem to be influenced 
to any great extent by exercise 

In the absence of a gross luematuna the urine usually contains a few red 
blood cells 

Changes i\ the quantity of urine eliminated are not uncommon 
A ureteric calculus is frequently associated with a unilateral polyuria On 
cystoscopy the efflux from the affected side is much more frequent and copious 
than that from the opposite ureter A total polyuria may occasionally be 
present An oliguria is more common In most instances it is slight but 
occasionally complete anuria may be noted It should be remembered that 
calculous anuria is much more common in cases of ureteric than of renal 
hthiasis 

Symptoms referred to other organs— Occasionally a stone lodged 
in the peluc ureter may give rise to symptoms referred to the genital tract 
They are painful nocturnal emissions pain on ejaculation often accompanied 
b\ the passage of blood stained semen pain along the course of the vas or 
in the testicle Young (1907) considers that they are due to irritation of the 
seminal \esicle by a stone in its \icmity 

Pam in the rectum is occasionally noted It may be confined to the side 
on Yiluch the stone lies Aesical symptoms are more common but are practi 
cally confined to cases in which the stone lies m the intramural portion of the 
ureter they are diurnal and nocturnal frequency of micturition and pain 
at the tip of the penis at the end of the act 


EXAMINATION 

Physical examination — It is always difficult to feel the 1 idney during 
an acute attack of pain as it is masked by the rigidity of the flank muscles 
At the same time pressure on the loin is always painful 

In cases of uninfected renal calculus the kidney is seldom much enlarged 
and appears to be normal to the examining fingers It is usually tender 
especially when there is a renal ache at the time the examination is made 
Tenderness over a point about two inches lateral to the umbilicus is frequently 
found when a calculus is impacted at the upper extremity of the ureter 

The changes found jo jofectrd hthiasis are much more striking The 
kidney may be an immense pyonephrotic sac filling half the abdomen or a 
shrunken atrophic organ not much larger than a walnut In most instances 
it is moderately enlarged and lies at a lower level than usual so that palpation 
is easy It is movable both in a vertical and a horizontal direction Its 
surface is smooth but there may be a few low rounded projections on it The 
kidney is usually tender , .. , , ... 

A large pyonephrosis gives rise to a tense oval swelling which fills up 
the loin and bulges the abdominal wall forwards It is not freely movable 
as it is usually held in position by pressure of the abdominal muscles Palpa 
tion is painful and increases the contraction of the abdominal muscles Fluctua 
tion can occasionally be made out , , , . , . „ .. 

A ureteric calculus is very rarely palpable through the abdominal wall 
but may be felt on rectal or vagmal examination 

Cvstoscopy— I n cases of uninfected renal calculus there is usually 
no change in the appearance of the bladder wall or the ureteric orifice There 
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may, however, be a change in the nature of the efflux In early cases it is 
often more frequent and forcible than that on the opposite side This is due 
to a unilateral diuresis If the kidney is m a state of partial retention the 
efflux may be infrequent and lack force A turbid efflux is usually due to blood 
in the urine 

If the kidney is infected the ureteric orifice is more or less cedcmatous 
and congested At first its movement is unimpaired, but as the kidney is 
increasingly damaged the orifice gradually becomes dilated and rigid The 
efflux is always turbid unless the amount of pus in the urine is too small to 
be recognized by the naked eye It may be frequent and \igorous at first, 
but as the renal function diminishes it becomes more and more infrequent 
If the kidney is pyonephrotic the efflux is often very infrequent, but when it 
does occur it is exceedingly copious 
When the kidney is completely destroyed 
the efflux may consist of thick pus 
which slowly exudes from the ureteric 
orifice like tooth-paste from a collapsible 
tube 

Ureteric cvlculus — A few days 
after a renal colic, small flame shaped 
submucous hemorrhages may be seen 
close to the ureteric orifice They are 
most numerous on its upper and outer 
aspect Thero is always a narrow clear 
space between the hemorrhagic area and 
the orifice itself These hemorrhages at 
first show up as bright red patches, later 
they become purple and as they fade 
away they assume a brownish tinge 
They are most common when a stone 
is impacted somewhere in the course of 
the ureter but very occasionally they 
are found w hen it lies m the renal pelvis 
Exceptionally^ they are found m non 
calculous conditions e g neoplasm 

When a stone is impacted in the 
upper part of the ureter the cy stoscopic 
appearances are similar to those of a 
v , renal calculus As it nears the bladder 

the ureteric orifice becomes cedematous and is also dilated The most marked 
““X, r “XT 4 "‘T reach< * tho mtiurnural portion The orifice 
r 1 It is a dusky colour and may show 

SemS.™ m \ mu “ us ha-morrhage and has an irregular surface 
It amLI t and 60011 the tip of the stone appears 

WhelttSe an l fini !" y fa “ 5 down t“ the base of the bladder 

roundine mucous wif^K >n t ^ e , stone has usually a brown colour and the sur 
increases the contrast m T^f ne + a dusky hue The presence of infection 
while the mucoaa n, nni j S OI J e JS t * ien w hite from a covering of phosphates, 
RadiograX-S?,, h n C6 K greatly swoUen and plum-coloured 
nosed by means of an y » aUjr every stone m th e upper unnary tract is diag- 
examination should U madTwh^v? th “ ’“P 0 ** 0 *’ therefore that this 

chronic lompam or suffeS from ft ent f° m P lams of acute or 

v ners irom an unexplained hsematuna or pyuria 
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Fio 418 

A transparent renal calculus shown up 
by pyelography It appears as ti light o\aI 
area within the shadow thrown by opaque 
fluid in the pelvis (Mr Ogitr R ard s case ) 
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riio opacity of a stone depends other things being equal on its chemical 
composit jon The most opaque calculi are those composed of calcium oxalate* 
phosphates and carbonates There is little to choose between the opacity 
of these substances and stones composed of them throw deep X ray shadows 
Uric acid calculi hat c the same density as the soft tissues of the body and 
are not visualized on a plain film Stones composed of urates generally 
throw a faint but distinct shadow while those composed of cystine are fairly 
opaque but the shadows they throw are never as dense as those cast by 
calculi composed of lime salts Transparent calculi are usually formed 
of uric acid but in a few instances maj be composed of opaque substances 
I have seen one instance in which stones formed of a mixture of oxalates 
carbonates and phosphates faded to give any shadow on a plain film but in 



Fio 419 

JlmJ otfrnms of » Jnrpe rennl role lus Left antpro poster or v ew R«ht 
1 toral > ipw T> o stone si ado % is projected on the enter or pos t on of the 
sha lows of tl e bo 1 cs of the \ertebra? 


this case the calculi w ere unusually light and porous Tlie presence of trans 
parent calculi can usually be demonstrated by pyelography when they appear 
ns filling defects in the shadow cast bj the opaque medium (Fig 418) 

Tiie shadows of ncf ad calculi are usually uniform Occasionally 
the*} allow distinct lamination Stone shadows are never mottled like those 
of calcified glands the} have sharply defined edges 

A stone shadow either 1 es entirely within the kidney shadow or else on 
its inner border The shadow of a stono in the renal pelvis lies in the clear 
space between the psoas shadow and that of the kidney itself at the level 
of the sinus notch When the stone is small the shadow is round or oval 
but as it grows it tends to become triangular (Fig 419) 

A stone in the lowest calyx throws a shadow which lies m the lowest third 
of the renal shadow It is usually about half an inch from the lower pole 
If the shadow is small it is usually round or oval When it becomes larger 
it may assume the shape of a collar stud A stone in the middle calyx lies 
about half on inch from the outer bonier of the kidney at the level of the 
renal notch A stone in the upper calyx gnes a shadow which is entirely 
above the last rib It is distinctly rare to find solitary calculi in this position 
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The shadows of ureteric c vlculi — Stones impacted in tlie ureter 
throw shadows that are comparable with those of renal calculi Their outline 
is sharp and their density is generally uniform If lamination is noticed it is 
usually confined to the lower portion of the shadow These stones are usually 
round or oval when they first leave the kidney but if the* remain for long m 
the ureter the} tend to become cylindrical or almond shaped (I ig 420) 

The ureter can easily become displaced from its normal jxisition and 
when it is dilated and angulated the shadow of a stone in it may lie a con- 
siderable distance from the usual line 

A stone in the lumbar ureter usually lies with its long axis vertical and 
if this line is prolonged it should cut through the transverso processes of the 
vertebrae above and below it The long axis of a stone in the upper part 
of the pelvis is directed from below upwards and inwards that of a cal 
cuius opposite the spine of the ischium is ngam vertical while if it lies 
below tins point its axis is inclined upwards and outwards If multiple calculi 
are present a line drawn through them should correspond with the line of the 
ureter 

In most instances an intravenous pyclogrnin gues nil the necessary 
information (Fig 421) This is specially the case when the bladder urine is 
sterile It is then rare to find tnafc the functional activity of the diseased 
kidney is totally abolished so that good excretion mnv be expected from 
both sides In such cases any diminution in the function on the affected side 
can be determined by a, delav in the appearance of the pyelographic shadow 
or a delay in the elimination of indigo carmine 

If the bladder urine is infected one must determine whether the non 
calculous kidney is also infected This usually necessitates catheterization 
of the ureters If catheters have been passed there is no reason whv a retro 
grade pyelogram should not be made prov ided that a good specimen of urine 
has been obtained from both sides This precaution rules out cases of pyo 
nephrosis m which an ascending pyelogram may be dangerous The only 
other precaution is that as much of the opaque fluid as possible should be 
sucked out after the examination 


The stone shadow is always completely included within the shadow of 
the opaque fluid As most calculi give rise to a certain amount of obstruction 
the shadow obtained by intrav enous py elography is usually deep and distinct 
that appearing on the healthy aide is often much faint ct as the opaque fluid 
passes without hindrance into the bladder Thus a faint shadow may indicate 
that the kidney is active and unobstructed but it must be remembered that 
as a result of a recently impacted stone m the ureter there is often no sign on 
the urogram of functional activity of the corresponding ludney 

ormerly much discussion was centred on the diagnosis of conditions 
T It JT , rise f^ se shadows They w ere due to opaque bodies in or 
near the kidney which gave rise to shadows which were confused with those 
cram 16 C& ° U 1 mos ^ °f them can be excluded by an intravenous pyelo 


nf ram , m ? n reaal conditions gning rise to false shadows are areas 

mYraeT™ ™ ™ tuberculous kidneys or in new grow ths of the organ caseous 
; ohsidnu-o I'w ’ parenchymal stones Areas of calcification throw 
tmmish them * e ? tr ™dy irregular and this is sufficient to dis 
uniform shadow '"tr 'n chadows Caseous masses usually throw a faint 
mm A i™, edges , th 'y are ”■* in the pyelo 

m that it ?s dens/ m V t0ne gIves a sIla dow which resembles a stone shadow 
m that it ,s dense uniform a „d has well defined edges lint which is distinct 




Radiogram or a stone in tl e loner end of the right ureter 
The nucleus is plainly visible and appears to lie in the 
middle of the atone The nucleus is really at the junction 
of the middle and lowest thirds The radiogram show s that 
the stone is foreshortened so that the upper portion is not 
Reen Radiogram taken obliquely 



Fro 421 

Radiogram of two stones in the renal pelvis Note the relationship to the 
kidney sliadow Right pyelogram of same case, the stones show up as 
light areas in the sha low of the opaque fluid The narrow mg of the upper 
point of the ureteric shadow is due to spasm of the ureter and is nearly al« njs 
present when a stone i s impacted in tl e renal pelvis 
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from the p} elogram Its position within the kidne} is determined by exposures 
taken on inspiration and expiration (Fig 422) _ , „ 

Pehic shadows are usually due to phleboliths or to areas ot calcifica- 
tion in the sacro sciatic ligaments The} are round or oval dense, sharpl} 
defined and are usuall} about 3 to 5 mm in diameter Their usual position 
is close to the pehic brim below the lex el of the spine of the ischium This 
is below and outside the line of the ureter and this is generally sufficient 
to distinguish them from ureteric calculi In doubtful cases the diagnosis 
can he made bj pj elographj These shadows are \erj common Thurstan 
Holland states that the} are present in one out of every 3 4 male and in one 
out of exerv 4 female cases (Fig 423) 

COURSE AND TERMINATION 

A stone in the upper urinary tract is alwa>s a serious condition for the 
patient At best he maj eliminate it after one or more attacks of renal colic 
In most cases an operation becomes necessar} It may be a comparative!} 
minor affair, such as dilating the ureter or incising its vesical orifice, or it maj 
in\ olve exposure of the kidne} or some portion of the ureter In either case 
there is alw aj s a risk of recurrence 

The ad\ ent of infection greatl} aggrai ates the patient’s condition Unless 
it can he cured he is liable to rapid recurrences after operation, and ultimateh 
dies from sepsis and renal failure There are three degrees of infection In 
the first the infection is confined to the side on w Inch the stone lies In the 
second a unilateral lithiasis is combined with a bilateral infection In the 
third, infected calculi are found on both sides 

If the infection is not cured, the state of the patient is extremely pre- 
carious Mam maj live for twent} }ears in spite of a bilateral infection 
but \er} few live for much longer They graduall} go downhill and ultimate!} 
die of urrcmia As stone usuall} affects patients between the ages of thirtx 
and fift} , the expectation of life is seriousl} diminished 


TREATMENT 

The treatment of urinar} hthiasis is both medical and surgical The 
aim of medical treatment is to facilitate the elimination of the calculus, to 
preient a recurrence, and to cure infection Surgical treatment consists in 
renioi ing an} calculus that maj be too large to be eliminated naturall} , in 
correcting an\ anomalies m the unnar} passages that maj give rise to stag 
nation and secondarx stone formation and in removing functionless kidne} s 
Thus it will be seen that after an operation for stone the patient should be put 
on a course of medical treatment, and that the removal of a calculus is not 
sufficient to relieve his tendencj towards hthiasis 

Medical treatment Up to the present the medical treatment of calculous 
disease has matnl} consisted m forbidding food which contains, or gives nse 
to stone forming salts and it must be confessed that this bne of treatment 
lias prmed to be singular!} inefficacious 

At the same time, if i patient is knot™ to suffer from lithiasis, the salts 
of a Inch his calculi ate composed should he restricted. This still slou down 
the rate of growth of the stones hut will not pretent their formation Thus 
[ J 11 ' ."f from anc ae "d hthiasis the intake of purms should be cut 

" his stones are composed of calcium oxalate the consumption 
of x cgetables and fruits rich in oxalates should be restricted 



Fio 422 

Radiogram of a large pelvic calculus w th a small doubtful 
shadow to its outer side The small shadow Mas shown 
to be thrown by a stone by the fact that the relationsh p 
of the two sha lows was the same in the radiograms taken 
on inspiration and expiration 
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The influence of the calcium and magnesium metabolism on oxalate hthiasis 
has been described (see p 888) The value of milk appears to be twofold it 
provides a good supply of vitamin A and also adequate amounts of calcium 
in an easiH absorbable form 

PJiosphatic hthiasis is nearly always due to sepsis It is impossible to cure 
the infection until the stone has been removed but as soon as this has been 
done a course of sulphathiazole or of some other drug of the sulphonamide 
group should be giv en 

The medical treatment of cystine hthiasis gives good results Oystine 
or its parent cjsteine can be obtained from all complete proteins on hydrolysis 
but is present only in small quantities in caseinogen and egg albumin These 
are the only proteins that may be given with impunity All forms of meat 
and fish are forbidden Carbohydrates and fats are unrestricted Cystine 
crystals are solublo in alkaline media but not in acid The urine should there 
fore be kept permanently alkaline It may be necessary to give as much as 
120 gr a day of sodium bicarbonate to effect this The patient should test 
his urine with litmus paper every morning and evening and regulate his dose 
of alkali accordingly 

In all forms of hthiasis the patient should drink enough bland fluid to 
bring the urinary output up to 70 to 100 oz (2 to 3 litres) a day This reduces 
the concentration of the stone forming salts to one half and at the same time 
pro\ ides a sufficiently strong urinary stream to wash out small stones or crystals 

Surgical treatment ot renal calculus— Indications — Any stone that is 
too large to he eliminated naturally ought to be removed surgically There 
is no doubt that the best immediate and remote results are obtained by an 
earl} operation The urinary tract is then uninfected as a rule and the stone 
is small enough to be removed through an incision in the wall of the renal 
pelvis The indications for opeiation therefore depend largely on whether the 
stone can be eliminated naturally or not 

A small stone usually throws an X ray shadow which is round or oval 
If the diameter of this shadow is more than a centimetre operation should 
he ad\ iscd as there is no possibility that the calculus can be passed If the 
diameter of the shadow is less than 5 mm one should wait as it is probable 
that the stone will be eliminated The most difficult case is where the stone 


shadow lits between these limits If the patient has already passed stones 
from this kidne} it is probable that the ureter is somewhat dilated and one 
should wait to see if lie can pass this one also On the other hand if the stone 
is giving rme to severe pain which is serious!} interfering with the patients 
work operation should not be delated The composition of the stone should 
also lie taken into account This can be estimated fairly accurately by exam 
mmg the urine for crystals A cystine or uric acid calculus is eliminated much 
more easilj than an oxalate stone of the same size 

An\ stono that has become moulded to the cavity in which it lies requires 
operation It cannot be passed naturally Thus a triangular stone in the 
renal pen is or a collar stud calculus in a calyx can only be removed by operation 
no matter what its size maj be 

A slight degree of infection is not a contraindication to a conservative 
operation and txtremcl} good results can be obtained by pyelolithotom} 

, , , "‘her hand a grossly infected kidnej containing large masses of stone 

should oe removed as soon as possible provided its fellow is health} The 
greatest (limciiltv ames in cases where a moderate!} infected kidney contains 
n dendritic calculus which has not seriously diminished its function Much 
depends on tho size and shape of the projections 1} mg in the cal} ccs If the} 
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are long and club shaped jl would be impossible to remote the calculus without 
slitting up each ctIj \ This would do so much harm that a primary nephrec- 
tomy is preferable If the projections are short and stumpy, they may be 
withdrawn from the mouths of the calyces without damage In this case it 
ma> be possible to remove the calculus through a pelvic incision 

Multiple stones create other difficulties If they are very numerous 
a nephrectomy is indicated as it is impossible to r emo\ e them all and a rapid 
recurrence is the rule If a comparatively small number less than ten or so 
are present, their individual shadows appear on the X-ray film The most 
common arrangement is to find a comparatively large stone blocking the renal 
pelvis, while the others are much smaller 
and lie m the calyces The pelvic stone can 
bo removed by pyelohthotomy and most of 
the others can be picked out of the calyces 
with a long slender forceps If this is im 
possible a limited cortical incision can be 
made over the calyx in which they he It 
may bo necessary to make two or three such 
incisions before the kidney is completely 
cleared of stones It is in cases of this type 
that radiography during operation is so 
useful 

P\ ELOLiTHOTOMi — When the kidney has 
been exposed (see p 145) it is brought well 
out on to the loin The peripelvic fat is 
cleared off tho posterior surface of the renal 
pelvis The surgeon then grasps the kidney 
in Ins left hand The tips of the index and 
middle fingers should compress the anterior 
lip of the renal sinus, w hile the thumb com- 
presses tho posterior lip In tins way the 
stone, which is felt witlnn the renal pelvis 
is prevented from slipping back into one of 
tho calyces The incision in the pelvic wall 
commences about 2 or 3 mm front the 
posterior lip of the sinus rather above its 

middle, and » continued ton ardstlie uretero u llew „ p ,„„ py 

pelt tC Ji'WfiWf Jt SBOHiO Stop AMW ttVJ surgeon s tfrrger irrfruvfaveu* fAruwgA 

point, as if it is carried right down to it a 
stricture may afterwards form The surgeon 
cuts directly on to the stone, which is felt grating against the point of the 
knife The stone is then removed by means of a forceps or a small scoop 
The incision m the pelvic wall should be long enough to permit removal of the 
stone without lacerating or bruising its edges 

The next step consists in exploring the kidney A finger is inserted into 
the renal pelvis and the mouth of each calyx is palpated If counter pressure 
is exerted on the corresponding portion of the convex border of the kidney 
quite small stones m the calyces will be detected They may be removed by 
means of a slender cun ed forceps introduced through the pelvic incision if 
this fails, a small cortical incision is made over the calyx, while the surgeon 
blocks its mouth with his fingers (Fig 424) The last step is to venfy the 
calibre of the ureter A No 10 or 12 Chamere bougie should be passed down 
to the bladder 
58 



Fig 424 

Pyelohthotomy combined with a limited 
nephrolithotomy The pelvic stone 
has been remov ed 4. small incision is 
made directly on to the stone in the 
calyic, winch is held in place by the 
s ringer rrrfnrtfmW 
the pelvic incision 
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The pelvic incision should ahv ay s be sutured If the renal pelvis is dilated 
and the incision comparatively long a continuous suture of fine catgut is best 
If the incision is short t«o or three interrupted stitches suffice A couple ot 
stitches unite the fatty tissue over the pelvic w all and serve to bury the wound 
m it The kidney is then replaced a drainage tube is placed close to the pelvic 
incision and the mam wound is closed in the usual manner 

Modifications of PYELOLIthotomy — Many modifications have been 
described They are all designed to give more room so that larger calculi 
roa% be extracted For this reason the incision has been extended so that 
it involves the renal parenchyma as well as the pelvis Unfortunately this 
docs avvav with the advantages of a pure pyelolithotomy and increases the 
risk of secondarv hsemorrhage and other 
complications 

Pydlotomie elargie — Marion introduced 
this operation in 1922 He commences by 
opening the renal pelvis through a curved 
incision m the lowest third of its posterior 
wall It begins just above the uretero 
pelvic junction and curves upwards and 
backwards to the junction of the middle 
and lowest thirds of the renal notch 
Marion then places tw o clamps on the edges 
of the kidney sinus to control the retro 
pelvic vessels and continues Ins incision 
between them through the kidney tissue m 
the line of the lower calyx The whole m 
cision is curved with the convexity directed 
upwards It is partly renal and partly 
pelvic and is about twice as long as the 
usual pyelotomy incision It is most suit 
able for pelvic calculi which have a pro 
longation extending into the lower calyx 
Its great disadvantage is that the retro 
pelvic vessels are divided This causes 
necrosis of a considerable amount of kidney 
tissue fFig 425) 

Itijenor ntpfiro ; yclohlhotomij — This operation was introduced by Papin 
(and /ondck 1928} apparently independently The kidney is exposed and 
dislocated out of its lieu The lower pole is tilted upwards so as to put the 
lower border of the renal pelvis on the stretch The incision commences a 
Jew millimetres above the uretcropelvic junction and is continued along the 
lower border of the renal pelvis until the inferior angle of the renal sinus is 
n-svebed l he knife is then carried along the inner border of the kidney as 
tar ns the low or pole opening up the w hole of the low cr caly \ The operation 
gives ample room for removing really large calculi and permits a thorough 
exploration of the whole of the pelvo calyx system Unfortunately it is occa 

iTvo oliw""! ° hemorrhage but tins is the onlj complication 

NrilmniiTUOTOMi— TImu operation is indicated when the stone sends 
projections into one or sei oral radices Usunllj tile largest of them lies in 
“ “*"* "l" ""I* * l *h°nM be first opened The incision through the hitlnoj 
V ' * I 1 1 f’ ln ' ,lcl <« nnd about 7mm behind the com cx border (rig 427) 
1<| OJH n tin Unrest call x the middle of the incision lies nt the junction of the 



I tm 0 fl rgn Tie incision is 
own tj tic r r\e<l Inc "1 le tl o 
I si nren rej resents the pos Don 
of t) cnlc 1 o ( 1 Jtrr I ap n ) 
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middle and louest thirds of the border (Fig 428) The surgeon cuts directly 
on the stone nhich can be felt through the tiilnei tissue and the point of 



Fig 42G 

Inferior nephro pjelol thotomy The course of the incision is shown on the 
left and the space obtained on tJ e right In both figures the renal portion 
of t! e incision might ha\ e been prolonged with advantage [After Papin ) 

the knife should grate against it The stone is gentl} freed taking care that 
each projection is complete]} liberated from the cal} x in which it lies This 
maj necessitate enlarging the kidnej incision If the surgeon attempts to 



remove the calculus before it is complete!} freed he will certain!} break it and 
m av hat e great difficulty in extracting all the fragments The liberation of a 
large branched calculus is a difficult and tedious process but it is essential if 
the calculus is to be removed intact W hen the stone has been remoted it is 
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examined for signs of fracture If any are found the corresponding calyces 
must be investigated If necessary fresh incisions should be made over them 
W hen the stone has been completely removed the ureter is explored by passing 
a bougie down it 

\ nephrolithotomy may be necessary for a calculus entirely contained 
m the renal pelvis This is indicated only when a pyelohtliotomy cannot 
be performed as when the kidney cannot be dislocated on to the loin or when 
the renal pelvis lies entirely within the kidney sinus Under these circum 
stances the empty low est calyx must be opened The incision is the same as 
that already described but one does not attempt to open the calyx blindly 
The calyx lies at a depth of from 1 to 2 cm from the surface and when the 
incision has reached this depth two small retractors are inserted and a search 
is made for the pearly white mucosa lining it Once it is found the opening 
m it is enlarged until a finger can be inserted through it into the renal pelvis 
and the stone palpated 

An incision in the renal parenchyma is sutured by interrupted stitches 
I u^c a double thread of fine catgut which is not so liable to cut through the 
kidney substance as a single thread of thicker material Each stitch should 
traverse the whole thickness of the kidney tissue but should not penetrate 
into a calyx "Many surgeons tie these stitches over a pad of fat or muscle 
This is useful if the kidney is not infected but if it is the pads will necrose 
and increase the sepsis 

IWmorrhnge is always troublesome m any operation involving the renal 
parenchyma An incision just posterior to the convex border of the kidney 
coincides as nearly as possible with the lino of demarcation between the areas 
supplied by the anterior and posterior branches of the renal artery It can 
never be called a bloodless line but as no large vessels are divided the 
amount of necrosis following it is reduced to a minimum 

The technique of xfpiirectomy for stone is the same as that of neplirec 
tomv for other conditions (see p 154) The only point I wish to make is 
thnt if the perinephric fat is increased in amount and is fibrotic it is usually 
ml visa bit to remove it with the kidney It is generally possible to find a plane 
of clou age between it and Zuckerkandls fascia through which the kidney 
inclosed in its fatty envelope can be enucleated If no such plane of 
tleavnge can he found one may be forced to do a subcapsular nephrectomy 
(seep 1(0) 

I' vutiai MUM fcCTOMX is occasionally indicated in cases of double kidney 
one half of which contains a stone As each portion has its own ureter and 
wood Mini'll the operation presents no difficulty The ureter and the blood 
of the diseased portion arc first tied off and divided A flap of the 
nm« U 4 i r 1 , ” SC 7'^ I )0 f tlon ,s turned up and a transverse incision is made 
f. ..." t Vi i " ,rro " " b'ch indicates the line of demarcation between the two por 
ir , t ' l l ,M,hr fln P ,s «utured over the raw area 
and nj. a no . nna ^> formed 1 idncy is extensively cavitated 

form meiwtm * L W n ° rono * ,ssuc ,na J be resected by means of a cum 

«»1.y^ te m!i.Su U !5^V T ? stop,c MVVIPU! VTioxs— The pam of a renal 
mtlwr lini f n *ty A *** a catheter can be passed above the stone A 
<h!i^ ,L»J m iL t!.m ' Kt,n , ,nst ™ me nt mav be used It is probable that it 
nsmnHflet L T\ *° unne to escape IF it fails 

mav In k ft m position*? l, J ,ou » it may pass the stone The catheter 
i>f Imintl mmftm !*i r t " cnt ' f° ur hours and before withdrawal 1 or 2 c c 

1 l nTnflm should fio injected through it (Fig 429) 



Radiopram of a small eatcufm in <1 < l>«er en<l of tie 
left ureter Hie stone «a-» j »*»»*» l natural! \ after 
dilotiton 
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Manipulations to favour the passage of the stone should not be attempted 
if the stone is larger than an orange pip They generally fail unless the stone 
lies below the level of the spine of the ischium The chief indication for these 
manipulations is furnished by cases in which a small stone lies close to the 
bladder but shows no signs of passing into it They are contraindicated in 
cases of large stones marked dilatation of the kidney and severe sepsis If 
one attempts to entangle a stone between two or three catheters and then pulls 
it out one will probably do so much damage to the ureter that a stricture 
subsequently forms Repeated attempts to extract a calculus are dangerous 
Dilatation with metal instruments should also be a\ oided 

A uretenc meatotomy is performed by means of an endothexmy electrode 
by which the \esical orifice is slit up for a distance of about a centimetre 
(Fig 430) 1 

If the stone lies in the intramural portion one can usually see it drop 
into the bladder if it lies entirely outside the bladder it usually comes away 



withm the next forty eight horns Occasionally it may remain for some 
weeks in the ureter but when it does pass it comes away painlessly 

Ureterolithotomy — This operation is indicated m cases where the 
stone is too large to be passed naturally or when there is progressive dilata 
tion of the kidney above it (Fig 432) It should be done without delay in 
cases of bilateral stone or whew the caksvdws \w» m the ureter of a sobtary 
kidney on account of the risk of calculous anuria Infection is another 
indication for early operation 

The technique of exposing the ureter and removing the stone is ei\en on 

p 201 

Nefhro ureterectomy is indicated when a ureteric calculus has given 
rise to a pyonephrosis The ureter is divided below the calculus is freed 
upwards as far as possible and is packed into the iliac fossa The patient is 
then turned over and the kidney and ureter are removed through the tisuil 
lom incision 

Dissolution of renal calculi— In 1939 Albright Sulkovutch and Chute 
reported that an isotonic citrate solution of a pH of 4 0 had been used expen 
mentally and clinically to dissolve calcium phosphate stones In spite of the 
excellent Bohent action of this fluid jt was found to cause too much pain 
oedema and hzemonhage for extensive use After further investigation it was 
discovered that the addition of magnesium 10 ns considerably reduced the 
irritating action of the citrate This fluid known as solution G was advocated 
by ouby citnc acil (monohydrate) 32 25 gm magnesium oxide (anhydrous) 
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3 84 gm , sod j u m carbonate (anhy drous ) 4 37 gm , water q s ad 1 000c c — forthe 
dissolution of calcium phos- 
phate carbonate and mag- 
nesium ammonium phosphate 
stones In order to keep the 
maximum amount of fluid 
in contact with the calculus 
for as long as possible Suby 
described two types of tidal 
irrigation apparatuses which 
otherwise would have to be 
carried out by constant in 
jection of the fluid by a 
syringe 

The routes by which the 
fluid may be brought into 
contact with a renal cal 
cuius are either (n) through a 
nephrostomy by the use of 
one or more tubes or by 
a ureteric catheter with a 
nephrostomy tube for an 
exit, or (A) one or more 
ureteric catheters passed into 
the peUis of the kidney via 
the bladder and ureter 

This method has a de 
finite place in the treatment 
of renal calculi when used 
through or in conjunction 
with a nephrostoim tube But when the fluid is injected into a closed 
renal pelvis by means of one or more 
urctenc catheters the results ha\e fre 
quently been so unsatisfactory that many 
urologists are much averse to it 

BILATERAL LITHIASIS 
Indications for operation in bilateral 
lithiasis — A certain amount of confusion 
of opinion has arisen as to the best line 
of treatment in these cases In this 
paragraph I wish to discuss chiefly the 
question as to the side on which the first 
operation should be performed and also 
the interval that should be allowed to 
elapse between the operations It is 
rarely advisable to operate on both sides 
at the same time as patients suffering 
from bilateral lithiasis are seldom fit 
enough to stand a double operation 
When the kidney's are not infected the stones are usually comparatively 
small the renal function is fairly well preserved and is approximately the same 



Fig 432 

Radiogram of an enormous uretene 
calculus antero posterior v «■*» 



Fig 431 

Radiogram of a small calculus projecting from the vesical 
onfica of the left ureter The patient was cystoscoped 
shortly after the radiogram was taken and the calculus 
was liberated by enlarging the orifice Note that the 
shadow lies close to the middle line and that its long axis 
is horizontal it simulates the si adow of a \ esioal calculus 
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on both sides In such cases a py elolithotomy can be done on both kidneys 
and the only point I msh to make is that the interval between the operations 
should be as short as possible (two or three weeks) If on the other hand 
one kidney has been sev erely damaged and the renal function on the two sides 
is unequal one should operate first on the damaged kidney and allow it a con 
siderable time to recover (four to six weeks) It is almost certain that the kid 
ne\ will recov er the greater part of its lost function after operation provided 
sufficient time is allowed 

W lien stones are found m one kidney and the opposite ureter one should 
operate on the ureteric calculus first as it usually does more damage to the 
1 ulney than one lying m the renal pelvis 

If one kidney is infected while the other excretes sterile urine one should 
operate first on the infected organ During convalescence an attempt should 
I e made to clear up the infection by means of sulphonamide drugs In most 
of these cases the infection is comparatively slight and good results may be 
t \ pec ted from chemotherapy 

The greatest difficulty arises in cases where both kidneys are infected 
If the function on both sides is approximately the same one should operate 
first on the side in which the smaller stone is found The first operation is 
always the more dangerous and should therefore be as simple as possible 
\ p\ elolithotomy is easily borne by patients who would not stand an extensive 
nephrolithotomy In these cases the interval between the operations should 
I c as short as possible 

When the function on the two sides is unequal one must endeavour to 
determine whether the severely damaged organ can recover its function after 
opt ration 5f it is thought that it can recover the stone should be removed 
as soon as possible and a long interval allowed for recovery to take place 
One can then deal w ith the better kidney If one kidney is irreparably dam 
n„ed it is usually py onephrotic When it gives rise to much pam and severe 
constitutional symptoms it should either be removed or drained In these 
(n^cs n tunpornn nephrostomy is often of great value When the patient 
1ms recovered ns fnr ns possible the stones may' be removed from the opposite 
or^nn Occasionally it is advisable to operate first on the better kidney 
If it is only slightly infected and contains a small stone the calculus should 
be ri moved Sulphonamide treatment is then started and when the maximum 
i fleet hns been obtained a nephrectomy can be carried out on the opposite 


There is one practical point winch should be borne in mind When one 
kidney lm« ben, destroyed or removed its fellow becomes hypertrophied unless 
| is leavilv infected In a hypertrophied kidney the renal pelvis tends to 
>ecomc complctejv hidden m the deep renal sinus and a pyelohthotomy may 
>c impossible One may then be forced to do a nephrolithotomy on the type 
«.f cum, in w Inch a py elolithotomy is so much to be preferred 


recurrences 

fi i rim m it »>!!!!, u ° U tu ^ l0t recurrences are much more common thar was 
fnr iininfi rl/il ^ applies especially to infected cases A py dohthotomv 
ifc Z" ,ZL r ! ; S a 111 17 per cent .Ink. 

rate i»r '() iior cent 0 * n l ,r<K!encc infection "as followed by a recurrence 

:Ln su i if, r ccn : ?**—■« m ?r 

modifications 1 nephrolithotomy or ono of its 
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Recurrences are of two types In the first the operation is incomplete 
and stone shadows may be seen on "V ray films taken during convalescence 
The second type is due to renewed stone formation The X ray films are 
at first negative but sooner or later small shadows appear which gradually 
increase in size In both cases the recurrent calculi are small and are often 
eliminated naturally 

Special precautions should be taken to minimize the risk of a recurrence 
The first of these is the choice of operation hen the non calculous kidney 
is not infected conservative treatment of the diseased organ should not be 
pushed too far If the stones are large multiple and the kidney infected 
nephrectomy gives the best results The risk of a recurrence on the opposite 
side after this operation is approximately I per cent 

If nephrectomy is contraindicated it is extremely difficult to make certain 
that one has rerao\ ed e\ ery stone or gram of sand The surgeon should alw ay s 
Jme a plain \ ray film and a pyelogram in the theatre and should not rest 
satisfied until he has accounted for every shadow on them This is howev er 
no proof that all the stones hav e been removed It is m such cases that radio 
graphy during operation has proved of value If no shadows are seen on the 
film the surgeon may be satisfied that he has done all that is possible A positn e 
finding tells that his task is not finished but it gives him v ery little help in 
locating the missing stone All that one can gather from the skiagram is that 
the stone lies m the upper middle or lower third of the kidney 

Xo matter whether a recurrent calculus is due to an incomplete operation 
or to fresh stone formation it tends to he in one of the calyces generally 
the lower one Its subsequent growth is favoured by continued sepsis and 
inadequate drainage 

The treatment of the renal infection js part and parcel of the treatment 
of the lithiasis In every case in which a conservative operation is performed 
for infected stone the surgeon should endeavour to eradicate the sepsis The 
best time for this part of the treatment is during the convalescence after 
operation and a full course of chemotherapy should be given before the 
patient leaves hospital 

If a stone is found in one of the caly ces one should facilitate its escap“ 
into the renal pelvis This may be achieved by postural treatment The 
patient should be instructed to sleep on the sound side If it lies in the lower 
caly x the foot of the bed may be raised vv ith advantage The position of the 
stone must be verified from time to time by means of A ray examinations 

Occasionally the lower calyx is transformed into a large cyst like cavity 
with rigid walls by the growth of the original stone It may then be of use 
to resect the lower pole of the kidney when dealing with the original calculus 

CALCULOUS ANURIA 

This is an obstructive anuria due to the presence of one or more calculi 
lodged m the upper urinary tract 

./Etiology — Calculous anuria is comparatively rare There were 5 cases 
of it in the 518 cases of stone in the upper urinary tract seen at St Peters 
Hospital Brongersma (1924) reported 5 cases among Ins 244 cases of kidney 
stone Four of "them were due to bilateral stone and the fifth to a stone in 
a solitary kidney Rosving had 17 cases of anuria m 385 cases of renal or 
ureteric lithiasis and Caulk (1925) had 6 in 280 coses 

It is more common m the male than in the female Most statistics give 
the ratio of males to females as approximately three to one 
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The average age of the patient is from 40 to 60, but no age is immune 
In a feu instances calculous annna has been observed in infants or in extreme 

old age , , , T 

The stone is usually small It is rarely larger than an orange pip Large 
calculi do not give rise to obstruction but they gradually destroy the kidney 
and render it incapable of excretion In such cases the real cause of the 
anuria is a small stone on the opposite side Occasionally the obstruction is 
due to collections of sand or gravel In one of the cases at St Peter’s Hospital 
there was a collection of uric-acid sand m each ureter The stones are usual!} 
composed of oxalates or phosphates or a mixture of these two Some authors 
are of the opinion that uric acid calculi are particularly prone to give rise to 
obstruction 

Types of obstruction — At least three types of obstruction are to be 
considered They are — 

1 Obstruction of both kidneys or ureters 

2 Obstruction of the only functioning kidney 

3 Unilateral obstruction 


Obstruction of both kidneys or ureters — Eliot (1910) collected 64 cases of 
this type In 47 of them both ureters were blocked by stones, m 8 there was 
a stone in one ureter and another in the opposite renal pelvis, while in 9, 
stones were present m both renal pelves 

Bilateral ureteric calculus is the rarest form of bilateral lithiasis, jet it 
is most often followed by anuria This shows the necessity of avoiding delay 
m treating the condition It is also interesting to note that in two-thirds of 
the cases of anuria the calculi lay m the upper third of the ureter 

When the stone lies in the kidney it blocks the ureteropelvic junction 
The calculus is usually small and single so it can easily be removed by pyelo- 
hthotomy 

There is only one practical point m dealing with cases of bilateral obstruc- 
tion If the stone on one side has been removed during an emergency opera- 
tion one should deal with the opposite kidney or ureter with as little delay 
as possible Prolonged obstruction is most injurious and may destroy the 
kidney One should operate on the second kidney as soon as the patient 
has recovered from the immediate effects of the anuria and the blood urea 
has returned to normal This usually takes from three to five days so that 
the second operation should take place within a week of the first 

Obstruction of the only functioning kidney — There are three types of cases 
in is group In the first there is congenital absence of one kidney, in the 
second one kidney has been removed surgically, while in the third one kidney 
has been completely destroyed by disease 

^ ng r ita ! aI>S ; et !? e ? ne kldne y 13 as rare as was formerly supposed 
FhTJfS'W tbat tlllS , anomal y occurred about once m 2,400 cases 
b, « Sir ted , 18 cases m wh,ch the ureter of a solitary kidney was occluded 
the aWn 6 f mai ?y more have been reported since In 14 of these cases 


V*' , v reported since in 14 ol ttiese cases 

the remainrW ,?? e kl ^ n ^ ™ as confirmed by a post mortem examination, m 
Obstruction made ^ nd,n 8 only one ureter on cystoscopy 
Eliot collected oaf rem . a ^ in 8 kidney after nephrectomy is not uncommon 
for stone Tn tkls t ^P e in 23 which the kidney was removed 
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In Eliots third type of ease one kidney was destroyed by disease while 
its fellow was occluded by a stone He collected 19 cases of this type The 
most common lesions found in the functionless organ were pyonephrosis 
tuberculosis (either complete caseation or an occluded kidney) and total 
hy dronephrosis 

Unilateral obstruction — Eliot collected 19 cases of this type In most 
of them the unobstructed kidney appeared to be infected or else the seat of 
a chronic nephritis In several of them excretion was known to have been 
re established after the stone on the opposite side was removed In two m 
stmces the unobstructed kidney was exposed by operation and found to be 
congested A stone was found in the opposite kidney at the post mortem 
examination In two other cases a nephrostomy had previously been done 
Urine ceased to flow from the tube when the opposite side became obstructed 
but commenced again after the calculus was removed 

It is frequently stated that the arrest of excretion on the unobstructed 
side is due to reflex action and the term reflex anuna is commonly cm 
ployed by continental surgeons On the other hand many authorities deny 
the existence of such a reflex but unfortunately they do not give a satisfactory 
alternative explanation If the secretion of urine can be inhibited by reflex 
action it must be under control of a nervous mechanism Ao secreto motor 
nerves have been found in the kidney The nerves of the renal pedicle are 
\ asomotor The kidney can function perfectly after it has been transplanted 
into some other part of the body and its vessels connected up with a local 
artery and vein By this means its nervous connections have been completely 
severed and the experiment proves that the secretion of urine is not controlled 
by any nervous influence This in itself is enough to disprove the theory of 
reflex inhibition 

Complete anuna from unilateral obstruction can best bo explained by 
a fall m tho systemic blood pressure (1934) The secretion of urine is a double 
process of filtration and selective absorption The glomeruli are simply filters 
which hold back the plasma colloids but allow water and crystalloids to pass 
through into the com oluted tubules The function of the tubules is to absorb 
w ater and certain substances such as chlorides and sugar which are of use in 
the economy w hile w aste products are eliminated It is obvious that filtration 
w ill not take place unless there is a difference of pressure on the sides of the 
filter Thus if tlic blood pressure falls the filtration pressure in the glomeruli 
is reduced or is abolished In the first ease there is an oliguria m the second , 
anuria 

When anuria follows unilateral obstruction pain always appears to be 
a prominent symptom It reduces the blood pressure and so may give rise 
to anuria The anuna persists as long as the pain continues If a catheter 
can be passed aboi e the stone the pain is relieved and excretion is re established 
on both sides If the path of the painful impulses is blocked by an injection 
of novocaine round the semilunar ganglion the excretion recommences but 
may cease when the effect of the anaesthetic wears off 

Symptoms and signs— Calculous anuna may commence with an acute 
renal colic or jts onset may be painless and insidious In the latter case the 
obstruction is generally bilateral 

Usually the patient gives a long history of urinary hthiasis and may have 
undergone several operations for stone but in about 20 per cent of cases 
the anuna is the first symptom Prodromal symptoms are on the whole rare 
The patient may complain of a renal ache or may notice a progressive oliguria 
lasting for a couple of days before tho onset 
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In the classical description of the condition the onset is said to be painless 
The patient notices that he has not passed urine for several hours and when 
he tries to do so he finds that his bladder is apparently empty He may not 
seek advice for t\v o or three days A catheter is usually passed and the bladder 
is found to be empty In other cases the anuria commences during an acute 
renal colic The position of the pain then indicates the side obstructed and 
the diagnosis is made early This is naturally to the patient's advantage 
There are two well-marked periods in the clinical course of calculous 
anuria The first is the period of tolerance and the second the period of in- 


toxication ,ii 

During the period of tolerance the patient feels perfectly well and 
may carry on his usual work The only indication that his condition is really 
serious is a steady nse m the amount of the blood urea It may reach 100 mg 
per 100 c c by the third day and is usually over 200 before toxic symptoms 
appear The anuria is rarely complete , in most cases a few cubic centimetres 
of blood stained unne are passed each day but the quantity is quite insufficient 
to eliminate the nitrogenous waste In other cases periods of anuria alternate 
with others of polyuria Tins only lengthens the duration of the period of 
tolerance and does not prevent the ultimate onset of toxic symptoms The 
average duration of the tolerant stage is from four to six days It may only 
last for twenty four hours or may extend to twelve or fourteen clay s. 

The onset of the period of intoxication is gradual The first symptoms 
are thirst, a dry tongue, distaste for food, constipation with abdominal dis 
tension and drowsiness At first there is a craving for water but later this is 
refused Vomiting is uncommon but w hen it does occur it may be very profuse 
Hiccough may be a distressing symptom and prevent the patient from sleeping 
It is most common when the kidneys are infected 

Nervous s>mptoms appeal soon after those connected with the digestive 
tract They are headache, which is rarely severe, drowsiness, which soon 
deepens into a state of semi coma, and mental confusion The patient lies m 
a listless apathetic state He does not recognize anyone but may answer 
correctly if spoken to There is often a long pause between question and 
answer, as if the reaction time was enormously prolonged All forms of fluid 
or food are refused The patient lies with his eyes closed and usually without 
movement, save for slight twitching of his muscles This has been described 
as a state of * sleepiness without sleep The breathing is deep and slow, 
and as the mouth is kept open it may be stertorous Tow ards the end Cheyne- 
btokes breathing is common The temperature is subnormal The blood 
pressure gradually falls and death supervenes almost insensibly 

During the whole period of anuria the blood urea steadily increases in 
amount The highest figure I have seen recorded was 610 mg per 100 c c 
but figures abo\ e 500 w ere not uncommon The mortality in untreated cases 
is about 70 per cent 

Dis-impaction of the stone, either spontaneous or by means of a ureteric 
catheter, is tallowed by a very profuse polyuria This washes the nitrogenous 
waste out ot the blood stream so that the blood urea rapidly falls and there 
a jrf S i POnd '7 g ,m P ro ' ement in the patient s symptoms But unless the 
B toim has been eliminated there is a risk that the anuria may recur 

3nd d ‘ a S nosis — The diagnosis of anuria is easy The patient 
Madder is e mpty f ° r & conslderabIe time and a catheter shows that Ins 

was T iam kst’feh % w asce F tftmed 18 which side is painful or on which side 
was pam last felt Pam is always an indication that the kidney was capable 
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of functioning This is confirmed if the kidney is tender or if there is rigidity 
of the flank muscles o\er it Rigidity and tenderness are valuable signs as 
thej persist for several days after the pain ceases The obstructed kidney is 
rarelj- much enlarged and maj not be palpable If the patient has scars m 
one or both loins one must endeavour to ascertain if a nephrectomy has been 
performed Usually the patient can giv e definite information on this point 
unless he is comatose If one kidney is greatly enlarged it is probably 
py onephrotic and the surgeon should advise operating on the opposite side 
An \ raj examination may give inconclusive information The patients 
abdomen is often distended with gas and there is no time to prepare him for 
the examination The obstructing calculus is usually small and may not be 
visualized under these conditions If a giant calculus is found on one side it 
is usually an indication to explore the opposite kidney 

Amina may be caused by compression of the ureters by a malignant 
growth m which case one finds a large and hopelessly inoperable pelvic 
tumour Anuria due to poisoning by corrosive sublimate is preceded by m 
tense gnstro intestinal irritation It may follow a short period in which the 
unne is scanty highly albuminous and contains epithelial cells and casts 
The diagnosis is usually easy unless the patient wilfully misleads the surgeon 
Treatment — The first consideration is to restore the urinary excretion 
\\ lien this has been accomplished one can wait until the patient s condition 
improves before removing the calculus The first step is to dram the kidney 
cither by a temporary nephrostomy or by a ureteric catheter and this drainage 
must be maintained until the obstruction has been removed 

Cvtiieterization of the ureters is the simplest method of draining 
the Kidneys but it is uncertain and should not be attempted unless the surgeon 
is prepared to operate immediately if it fails 

W lien the cystoscope has been passed one usually finds that both ureteric 
orifices are normal in appearance but are motionless No additional mforma 
tion as to the side last obstructed is obtained The surgeon then attempts 
to pass a catheter up the side on which he considers obstruction to have last 
taken place The catheter usually passes easily until the lumbar portion of 
the ureter has been reached then further progress is arrested The surgeon 
should use every endeavour to o\ercome this resistance Catheters of different 
size and flexibility should be used A large stiff instrument may displace the 
stone upwards into the renal pelvis but must be used with caution A thin 
flexible catheter may slip past the stone In either case urine soon drams 
from it As soon as this occurs the surgeon should attempt to catheterize 
the opposite side If he succeeds the cystoscope is removed taking great 
care not to displace the catheters When he is certain that there is a brisk 
elimination of urine from one or both sides he may safely leave the patient 
In many instances the diuresis is very profuse and as much as 200 to 300 oz 
(roughly 6 to 8 litres) may be collected in twenty four hours This is accom 
panied by a rapid fall in the amount of the blood urea which may reach normal 
figures in a few days 

Once the blood urea becomes normal in amount the catheters are with 
drawn This is the critical period in the treatment Withdrawal of the 
instrument may be followed by the passage of the calculus This is the most 
satisfactory result and if there is still a stone in the opposite kidney or ureter 
it can he dealt with when convenient If the stone is not passed but the 
patient continues to secrete urine a set operation for the removal of the 
stones should be performed without delay It is then safe as the patient is 
relieved of the harmful effects of the obstruction If however the obstruction 
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, im " ,et ' late operation should be performed. It is important not 

catheterization^ aga ‘ n ’ “ S t US ' ,nd ° es the S °° d results obtained by 

side‘re1l 0 to E he A ?n ON C ™ ed ° Ut the COarse of anuna shou,d »l»ays be con- 
sidered to be an emergency measure to drain the kidney. If a stone is found 

in the renal pelvis or m the upper portion of the ureter, it may be removed 



3 n,l and hlatonl nepluo.tomy. 

umh°rthe"‘ “cSndltSare riM ° pei ' ot,0 I n - T1 'e operations usually 
'tt lira 'the • * "epbrostomy or a pyelostomy 

and i cry congested? Tlie'rcnnf’noi '- 3 V sunll .v found to bo slightly enlarged 
It i2 , |e' d) . fill< ' 11 nni1 may be empty IS I " ,unU y “me* hat dilated but it is 
nmv nl ' 1 1 '^' 11 11 11 rf ' remoied Tlie unn R posterior wall is incised and any 
" J? palpated, and if a stone K V’ ° ° r , tllrco mcll es of ‘be ureter 
t p «jK>ri\tion should onlv ^ ^ n,a y removed This mrt of 

{£*“*?! *l">e la tfi tV'° .P a ! ient ’? condition is^fair!^ A 

hn-morrhage from ZTiZ " T"" 7 h^My's^c m 

fe renal parenchyma, which the patient is not 
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in a fit state to stand An intravenous drip of 5 per cent glucose solution 
is given after the operation 

If the kidney is found to be obviously incapable of excretion the surgeon 
must turn the patient over and drain the opposite organ He has no alterna- 
tive Drainage of a severely damaged and usually pyonephrotic organ will 
not help the patient This double operation unfortunately has to be performed 
on patients least able to stand it 

J. Swift Joia 
(R evised by J E Semple ) 
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CHAPTER LXXXI 

CALCULOUS DISEASE OF THE BLADDER 


aetiology 

I T is difficult to be certain in what proportion bladder stones arise locally 
or are passed down from above but there is no evidence to indicate that 
the majority of vesical calculi do not originate jn the bladder 
Sex and age— The male sex has always been more prone than the female 
to \esieal calculus , but in. recent years there lias been a tendency for this 
difference to be less marked , for Freyer, m 1908, reported 08 per cent in 
the male and my own cases to day show 84 per cent in tins sex This change 
is due principally to the widespread practice of dealing surgically with bladder- 
neck obstructions in men A less important contributory cause, however, 
is the fact that there has been a definite tendency for stone in the bladder to 
increase m women (Lett 1936) The latter fact is probably associated with 
the increase m pelvic operations in the female sex 

With regard to age during the first two decades of life the incidence is 
not only uncommon but it remains stationary , after that it steadily increases 
up to the seventh decade during which period cases of prostatic obstruction 
so frequently occur 

Deficiency disease— When we consider urinary calculus as it occurs amongst 
us at the present time we are struck with the different form which this disease 
takes compared with the incidence of it up to the end of the last century 
For until that time this complaint was mostly found in the form of vesical 
calculus in children of the working classes When we realize that tins type 
of case is practically non existent in Great Britain to day , and that the maxi- 
mum incidence of urinary lithiasis is in the upper urinary tract towards the 
end of the fourth decade, we certainly find ourselves with some interesting 
food for thought The disappearance of vesical calculus in children has been 
gradual and has gone hand in hand with the improving standard of living in 
the lower strata of the population The fundamental cause of vesical calculus 
w hen it occurs commonly m children has been shown to be dietetic, the principal 
faults being a deficiency of vitamin A of animal origin and of calcium in an 
absorbable form These essential food constituents are supplied m con 
siderable quantities m butter milk, and other animal fats, and these articles 
of diet were largely lacking to a poverty stricken population Experimental 
evidence indicates that these food faults produce vesical rather than renal 
calculus On the other hand, there is a lack of evidence to support the view 
that such food faults play any part m producing the renal calculus cases 
w men occur commonly amongst us to-day The first important proof of the 
influence of vitamin A deficiency on the incidence of lithiasis was put forvv ard 
y Osborne and Mendel in 1917 Further support for their findings was forth 
coming from Grossmann (1933) and McCamson (1931) The last worker 
demonstrated that stone was only one of the diseases produced by a faulty 
dmt lie also showed that stone was often the result of more than one food- 
fault lie fed rats on the diets of those peoples of India amongst whom stone 
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■ft is common and by modifying the feeding of his animat, he was able to 
demonstrate a number of factors that combined to play a part His conclusions 
cm be summarized in his own words as follows There appear to be two 
categories of dietetic factors m stone formation (a) positive factors including 
excess of lime in the diet and some unknown agent present in whole cereal 
grains and (6) negate e factors including deficiency of vitamin A derived 
from animal sources and deficiency of phosphates relative to the amount of 
lime in the diet 

It would be misleading to suggest that because wholewheat flour and 
oatmeal when they compose the major part of an unbalanced diet are stone 
producing they should be displaced from the dietaries of mankind They 
may always be regarded as desirable constituents of a mixed diet when present 
in moderate proportions As for excess of lime and deficiency of phosphates 
an ordinnrv mixed diet as exemplified in modem Irving conditions provides 
the proper baf wee of these constituents The imbalance of any one of these 
substances becomes a source of danger only in the presence of other stone 
producing Actors The decline m tl e inci lence of bladder stone in Western 
t urope and Great Britain lias gone pan pass t w ith the more common use of 
butter and nnlk in the diet and tl e substitution of white flour for whole 
wheat flour which at one time formed the principal article of food for the 
masses In Great Britain in former doys while stone was common in certain 
parts jet there were adjacent localities which were particularly free from the 
complaint It was in fact in the counties where the best pasture land was 
found that stone was not prevalent for in these districts milk and butter 
were commonly available There can be no doubt also that where other stone 
forming factors were present the excess of lime winch was often present in 
the water in some areas ployed its part In South Staffordshire for example 
urinary lithiasis diminished when a softer water than was formerly used was 
obtained by sinking wells to a deeper level 

Retention of urine and infection — These two factors must be looked upon 
ns of prime importance in the aetiology of vesical calculus Generally the 
retention precedes the infection and it may be said that the tendency is m 
cases of retention for infection to be supeiadded in due course but in some 
cases it is not certain which has occurred first A number of conditions should 
be specially considered m this category 

Enlarged frost vte and bladder neck obstruction — Prostatic ob 
struction may be taken as the commonest single cause of vesical calculus 
where living conditions are of a good standard In most cases in due course 
infection as well as obstruction contributes to the growth in size of the stone 
The fibrous type which is usually the result of long continued inflammation is 
a very important cause because with it there is often some active inflammation 
as well thus the tw o most important predisposing causes of vesical calculus 
exist together 

Urethral stricture — This must be considered to be of great importance 
in the “etiology of vesical calculus for two reasons especially infection is a 
condition which accompanies most coses of stricture from the beginning 
advanced cases of stricture are generally accompanied by a generalized con 
stnction of the internal urinary meatus 

Impaired nerve covtrol of bladder — Where there is residual urine 
which remains indefinitely infection inevitably intervenes and stone forma 
tion is likely to occur 

Vesical diverticulum — This occurs most commonly at the base of the 
bladder in adult males There is in most coses a bladder neck obstruction 
59 
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as Bell which gives rise to residual urine however the association between 
diverticulum and calculus is not so straightforward as one would expect 
The most interesting point about this is that for a stone to bo found only 
m the diverticulum is the least common state of affairs The findings in 
an order of ascending frequency with regard to position of calculi may be 
stated as follows exclusively in div erticulum in both bladder and divertic 
ulum in bladder only (Krayhan and Crampton 1932) 

Cystocele (vesico vaginal displacement) — In the (lays when this 
condition in women was allowed to proceed to an advanced state without 
surgical aid vesical calculus sometimes formed in the resulting sac from 
which the drainage of urine was imperfect (Varmer 1885) The circumstances 
which would give rise to stone formation are seldom seen nowadays 
Foreign bodies- — seep 334 Bilharzia — seep 817 

Following intravesical operations— This most commonly occurs after 
prostatectomy and is most likely duo to calculous deposit on a piece of slough 
Lett (1936) reported an incidence of 7 6 per cent in 102 cases 

Following ^figuration of vesical papilloma — This is a complication which 
has been reported by others (Dubner 1931) and I have had at least two such 
cases It is most likely to occur where there is a fair amount of residual urine 
This state of affairs allows slough to collect in the base of the bladder instead 
of passing per urethram 

On vesical tumours — The ulcerated surface of one of tlioso may be the 
seat of a calculous deposit Cystoscopically the condition may appear to 
be one of uncomplicated vesical calculus 

Recurrence of vesical calculus — The outstandingly important cause is 
a persisting bladder neck obstruction giving rise to residual urine combined 
with vesical sepsis Other cases may be explained in a number of simpio 
ways a stone enters the bladder from above a fragment is left behind on 
removing a stone a series of unabsorbable threads migrate from an extra 
vesical source through the bladder wall following a pelvic operation , a stone 
forms in a diverticulum There are cases however, where the 'etiology is 
puzzling as in the following case The patient suffered from simple enlarge 
ment of the prostate I removed the gland in two stages A stone was found 
at the first stage operation another stone at the second stage operation some 
months later and about a year after the prostatectomy 1 crushed a third 
stone 


PATHOLOGICAL ANATOMY 

Characters of vesical calculi — Volume — A bladder stone may vary m 
size from that of a raspberry pip to that of a large orange or ev en larger 
en multiple the more numerous the stones the smaller they are generally 
one stone is much larger than all the others YV lien v erv numerous they vary 
in size irom the smallest size shot to a pea When thirty or forty stones are 
present they may be the size of walnuts (Desnos and Minet 1921) A stone 
nf n i!«!l ° a * iaz f^ nufc be correctly described as small and one the size 

are of medium size ^ ma J ori ty single stones for winch advice is sought 

/,qjn e *25?“* stone chich i have been able to trace was recorded by Randall 
( vL . T C1 ? 6n we, Shed 64 oz in the moist state 

mnltinIp B *£or P 1 a bout two thirds of the cases there is a single stone When 
number mr. & more than five In exceptional cases the 

m ° h “ ndreds Schurgius (Desnos and Minet 1921) on one 
occasion removed more than 2 000 
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Configuration — A single bladder stone generally maintains an ovoid 
shape usually with a tendency to be flattened especially when formed in a 
"ell marked retroprostatic pouch If the stone remains indefinitely m such 
a locality it gradually assumes the shape of the recess m w Inch it is confined 
A spherical form for a bladder stone is not common Fig 44 ’ is an exceptional 
example A triangular shape is sometimes imparted as a result of the mouldin'* 
effect of the vesical trigone In 
dentations facets and projections f 


may be noted according to the -u 

condition of the bladder wall lying 

m contact with it or to the f *. ? * a 

proximity of an intravesical pro \ 

jection of the prostate The more ■' ' £ jtS y 1 1 

extreme results of these influences lalQgjfSgLpb^ *• / 

are strikingly seen in stones which 1 * ** n 

occupy both the bladder and a WrHj9KK&< J / I 

diverticulum or the bladder and 

the postenor urethra Such stones 

are characterized by two expanded Fe 

extremities connected by a narrow A c>lc 

stone of t) e typ cal m lberrj 

intermediate portion mretj Thee ts rface IS el o sho u 

If the stone acquires unusually 

large dimensions it assumes not only the shape of the bladder which contracts 
upon it but it shows too impressions made by certain parts of the bony pelvis 
There are certain large single \esical calculi recorded in the literature of such 
dimensions as to form a cast of the interior of the true pelvis 

Some of the rounded stones of the oxalate type ha\e the surface covered 
with regular prominences m the form of spikes or less pronounced projections 
(Fig 434) Other stones have a perfectly smooth or a slightly roughened surface 

Parer forms have a 


Fc 414 

■a oxalate stone of tl e typ cal m lberrj 
etj The c t 8 r face is el o sho -n 



Fig 43o 

Three ves cal calc I wh eh were impacted in the post prpitat c 
pouch (Fron Slone and Calct lout D irate o] the Ur no j 
Organ* by J *? rt/t Jotj ) 


somew hat curled and 
shell like configuration 
which is due to the fact 
that the outer lay ers do 
not completely surround 
the nucleus Multiple 
stones may become 
fixed at the base of the 
bladder and be faceted 
and have polished sur 
faces W hen there are 
v er\ large numbers 
present they remain 
small and keep their 
rounded shape because 
they are continually on 
the mov e 


For colour weight consistence structure and composition see Char 
acters of Urinary Calculi (p 885) 

Situation — As a rule calculi are free to move about the vesical cavity and 
change their position in response to body movement in some cases however 
the stones become fixed to one locality in the bladder Fixation of the stone 
may occur from a varietv of causes a number of stones may become faceted 
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and tightly wedged into the base of the bladder (Fig 435) , as a result of the 
contracture of the upper part of the bladder upon a large calculus, the latter 
ma\ become fixed and suspended from abov e , inflammatory vegetations may 
securely anchor a stone to the bladder wall , this generally occurs at the 
base a vesical calculus may occupy the bladder as well as a diverticulum, 
the posterior urethra or the vesical portion of the ureter , a stone has been 
found to project from the bladder into a fistulous track leading to the vagina 
or elsewhere foreign bodies of different lands play a part m immobilizing 
calculi in certain situations I have seen a calculus suspended from the apex 
of the bladder by a piece of unabsorbable thread (Fig 170) The latter had 
entered the bladder wall from the uterus following a Caesarian section An 
elongated object such as a nail in giving rise to a stone, will secure it m 
whatever position the foreign body takes up 

Fragmentation oi vesical calculi — In certain rare instances stones break 
spontaneously into pieces in the bladder The earliest evidence of commencing 
fragmentation is apparent in those stones which show on section fissures 
radiating either from the nucleus or from one of its overlying layers The 
breaking up, when it occuts, may give use to numerous fragments, some of 
which may pass spontaneously or become impacted in the urethra Two 
cases have been described by Kasarnowsky (1908) in which the stones had 
disrupted into 127 and 236 pieces respectively 

The state of the bladder — The vesical mucosa may be absolutely healthy 
m the early stages but a bladder cannot harbour a stone for long without 
undergoing local changes It is often impossible to be sure whether the 
cystitis which may bo present has arisen as a complication or has preceded 
the formation of the calculus That portion of the mucous membrane which 
conies into contact with the stone — particularly the bed on which it lies — 
becomes congested and hypenemic There is submucous ecchymosis and as 
the inflammation progresses there is bleeding from the mucous surface When 
the infection is well established the inflammatory process gradually spreads so 
as to involve the rest of the bladder 

In advanced cases the inflammation will show itself as a well-marked 
vegetative or hypertrophic condition of the mucous membrane which bleeds 
constantly A false membrane may form on the bladder mucosa and become 
detached and adhere to the stone, which may be completely enveloped and 
thus rendered difficult to identify vvitli the cystoscope 

In Tare cases a stone may be actually anchored through its rough projec- 
tions to the vesical mucosa This probably only occurs when the stone owes 
its origin to phosphatic deposits on vegetations or ulcerated patches of the 
mucosa 

The inflammatory changes in the wall of the bladder vary according to 
the length of standing of the disease, the degree of infection, the proximity 
ot the various parts of the mucosa to the stone and the roughness of the latter 
rmpcnicial ulceration is first noted on that part of the mucous membrane 
w lie i forms the bed of the calculus This change may gradually extend to 
rab,e ex * cn k 80 as to give rise to pericystitis and even to perforation 
inUMnc vagina or rectum 

/.•>>■ C0I dractions of the bladder caused by the presence of the calculus 

♦ mno I'crtrophj of the muscular coat , this is apparent from the fascicula- 
tions on the mucous aspect and the increased thickness of the bladder wall 
those ofmflammatmn C ° ndiUon ,S ^-standing, to these changes are added 

Other striking changes which occur in some advanced cases are the 
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formation of a marked retrotrigonal pouch in which the stone rests the 
contraction of the upper part of the bladder upon the stone nhich it secures 
.This transforms the bladder cavity into an hour glass shape 

Changes in the ureters and kidneys— In old standing cases as a result of 
the back pressure from the exaggerated contractions of the bladder the 
ureters become dilated tortuous and thickened In extreme cases where 
the cavity of the bladder is completely occupied by a large stone the ureters 
may be so dilated as to act as reservoirs and so take the place of the bladder 
As the condition in the bladder deteriorates progressive chronic pjelo 
nephritis with acute exacerbations occurs from ascending infection and the 
pelvis and calyces dilate from back pressure Varying degrees of perinephritis 
are constant as soon as renal infection lias become established 


SYMPTOMS 

There are three distinct types of these purely mechanical from the 
movement of the calculus — the so called classical symptoms resembling 
cystitis m general but suggesting stone in some respects no symptoms at 
all or these are slight or transitory 

Symptoms due to movement of the stone — The cardinal signs in this respect 
are pollakiuna pain and hiematuria It js equally characteristic of them that 
they are relieved by rest 

Pollakiuria (frequency) is one of the early symptoms is more noticeable 
on movement than when resting and is particularly conspicuous when changing 
from the sitting or recumbent to the erect posture 

Pain occurs as a result of movement and of micturition In the early 
stages there is merely a consciousness of discomfort with body movements 
particularly with going downstairs or in a vehicle when it stops and starts 
As the condition progresses the patient learns to descend stairs or from 
vehicles with a certain amount of caution and may prefer to stand rather 
than be seated in trains or buses which are frequently stopping and starting 
The pain with micturition occurs as the act finishes and is due to contact 
of the stone with the bladder as the organ empties As tune passes the 
pain becomes more prolonged and intense in relation to micturition and if 
pollakiuna is marked pain may be almost constant Bladder pain due to 
stone is seated in several situations according to the case deeply in the 
hypogastric or the pubic region or m the perineum commonly there is a 
burning or pricking sensation in the glans penis the pain may also be referred 
to the anus coccyx buttocks testicles or the thighs W hen the pain becomes 
more constant there is often a sense of irritation in the penis w Inch may pro 
duce a state of semi erection and m children this may lead to masturbation 

Hjbmattjria — This symptom may depend entirely upon movement ns 
is seen by its appearance in relation to the patient s activities in this respect 
the amount of blood which appears tends to vary in the same way the blood 
being more towards the end of an active day and often absent entirely on getting 
up in the morning 

Interruption of stream retention incontinence — b widen stopix/gc 
of the stream during micturition occurs from other conditions ns well but 
is hi ely to be due to stone when other symptoms of tins disease arc al o 
present Retention of urine is likely to occur w hen a small stone passes on into 
the posterior urethra The state is generally only temporary if the stono 
moves forward in the urethra the urine escapes round it or the calculus is 
pushed backwards into the bladder when a catheter is passed Incontinence „ 
59 A 
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of urine may supervene if the stone is impacted at the neck of the bladder 
m w Inch case the escape of unne is more or less continuous Nocturnal enuresis 
is discussed below , 

Calculus associated with cystitis— If a stone remains long enough in the 
bladder and any symptoms originally existed winch were typical of stone 
these will in due course be obscured by those of cystitis for whereas tho 
former depend mostly on movement tho latter are present during rest as 
well They also exist with greater intensity tend not to be aggravated to the 
same extent by movement and are invariably associated with pyuria As 
the cystitis increases it is not only a question of pyuria but the urme contains 
mucus debris and phosphatio sand and becomes ammoniacal 

Enuresis as a sign of calculus — It is particularly in communities where 
living conditions are bad that vesical calculus will be found to be the cause 
of enuresis amongst children from time to time In other circumstances 
this cause is rare The incontinence is apt to take the form of a continual 
flow Pain soon becomes prominent and other features suggesting stone 
gradually supervene 

COURSE AND COMPLICATIONS 

As a stone increases m size and in consequence becomes less mobile the 
tendency often is for the patient to be inconvenienced less by it than when 
it was small In certain cases exceptionally large stones are discovered with 
which the mild symptoms form a striking contrast In all cases however 
w hich are loft long enough there comes a time w hen the symptoms of \ esical 
infection dominate the pictuio Exceptionally larger calculi may ulcerate 
their way through the bladder wall into the rectum or vagina as a consequence 
of which a urinary fistula results Fragmentation of a calculus offers an oppor 
tunity for evacuation of some if not of all of the fragments per urethram 
Spontaneous evacuation of a small stone per urethram is the termination 
m some cases A stone in escaping from the bladder may be arrosted m the 
urethra and cau«e retention of urine in the first instance and by lodging in 
definitely in the urethra is likely to give rise to further local complications 
In long standing cases of vesical calculus changes in the kidneys and 
ureters from back pressure and infection are inevitable in some degree (see 
Pathological Anatomy) 


DIAGNOSIS 

When the classical symptoms of stone are present especially w hero there 
has been a history of renal colic the diagnosis is straightforward On the 
o her hand sometimes the symptoms of stone are closely simulated by certain 
subjects suffering from cystitis a nervous disposition on the part of the 
patient seems to accentuate the similarity especially if it has been suggested 
to the patient that there is probably a atone in the bladder 

thC ar ° those of cystitis the unremitting nature of the 

suspicion 8 ant * t ^ 16ir ' ' ^ res P onso to treatment for cystitis should arouse 

ono’s l tbSnffbt?^ e +f f klood at the end of micturition should rightly turn 
U * the llkellkood , of st one Cases of cystitis with terminal 

transdorv nature Of ?l, Wr ° n§ly . tho ^ to have vesical calculus but the 
transitory nature of this symptom is characteristic of inflammation 

a stone is nrpipnt° ^, mstn J rnent w dl sometimes give a false impression that 
nn the hlndrW « oil 1 rous ^ 8Ue ^ neck of the bladder or an incrustation 
on the bladder wall can each produce a friction suggesting the presence of 
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stone The familiar tap tap on the end of the catheter by the final contractions 
of the bladder as it empties may make the inexperienced observer thin! that 
the sensation thus imparted to the hand is due to a stone 

Rectal or v ngmal examination the passage of a metal sound radiograph} 
and finalh cy stoscopy all have their place as valuable diagnostic procedures 
The most important of these is cystoscopy 

Cystoscopy — Often a stone which was never suspected is discovered by 
a routine examination of the bladder Of all the procedures this one can give 
the most v aluablc information 2s ot only is the existence of a stone confirmed 
but so much data can lie obtained about it which is important in making 
a decision about treatment 

Char \cters— T he size number and other features of stones present 
and their relationship to the bladder wall may be determined An opinion 
tniy even be formed as to the hardness of the stone for instance the surface 



may show the characteristics of an oxalate stone This is important when 
litholapaxy is contemplated (Figs 436 to 440) The width of a stone can be 
measured in one direction by focusing the posterior edge of the calculus in the 
middle of the field and then withdrawing the instrument until the opposite 
edge comes into the same situation An assistant notes and measures the 
excursion of the instrument during this manoeuvre 

Identification — In the majority of cases the appearance through the 
cv stoscope of a small or moderate sized calculus is unmistakable The size 
contour colour and characteristics of the surface stand out perfectly clearly 
the w hole of the presenting surface being visualized at the same time W ith 
a large stone however it will be necessary to view it from the neck of the 
bladder in order to get the maximum amount of the surface into the cysto 
scopic field It wall be necessary also to manipulate the cy stoscope round the 
stone in different directions in order to study the stone carefully 

A small calculus m a saccule may be quite easily identified but it may 
be necessary to probe a stone firmly through an operating cy stoscope to 
establish the fact that it is partly enclosed in a diverticulum 
o9 B 
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P n e0t f 1 . mt0 the bladder from a ureteric orifice is usually 
easy to identify as such by the appearance of the margin of the orifice uhieh 
is generally the seat of considerable codema 
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An merusted tumour on the other hand can simulate a stone very closely 
if its presenting surface is completely covered with deposit but careful 
inspection will generalh rev eal the true state of affairs 

The same precautions are necessary in the presence of plaques of merusted 
cystitis but these are less projecting more irregular in outline and generally 
multiple These characteristics usually suffice to make the situation clear 
A collection of debns a piece of slough or blood clot may create the 
passing impression of a stone but the general appearance and if necessary 
the consistence on probing will sene to identify such a mass 

It is possible to overlook a vesical calculus during cystoscopy if it is hidden 
from a lew bv a large median lobe of the prostate or it may even be concealed 
in a marked recess at the bladder base which must be carefully searched 
Again it is important to examine the apex of the bladder for sometimes 
a stone is grasped bv and suspended from the upper part of the v esieal canty 
which has contracted upon it On the other hand the stone may be concealed 
because it lies completely w ithin a diverticulum 

A turbid or blood stained medium may prev ent a satisfactory cystoscopy 
and cause uncertamtv about the presence or features of v esieal calculi Tins 
nm necessitate a second cystoscopy after suitable lavage Radiography 
ma\ be required to reveal calculi in these circumstances 

State oi the bladdet — It is important to have information on this 
point before the treatment is decided The presence of a div erticulum marked 
cvstitis an intravesical projection of the prostate or a bladder growth all 
contraindicate litholapaxy 

Sounding the bladder — The instrument used for this purpose has a shorter 
beak than the tvpe of instrument in common use for dilatation of urethral 
stricture Although this means is not commonly used since the advent of 
cvstoscopy yet it can give some valuable information On the other hand 
it Jns disadvantages which male it untrustworthy as the sole means of 
determining the presence of vesical calculus for instance calculi which are 
small light or guarded by a projecting prostate or a dn erticulum may escape 
detection the method gives no information about the condition of the 
bladder walls On the other hand an opinion may be formed on the con 
sistence of the stone by noting the kind of impact the size may be roughlv 
estimated by observing the length of the shaft that must be w ithdrawn during 
the time winch the sound remains in contact with the stone the presence of 
multiple stone is indicated when contact is noted first on one side and then 
the other 

Exploration with a sound is contraindicated in the following circum 
stances when there is pronounced cystitis when hematuria is an out 
standing feature in a patient suffering from urinary fev cr or who is known 
to react badly to the passage of an instrument when urinary tuberculosis 


A general anesthetic is necessary in children but not usually in adults 
About C oz of lotion are injected through a catheter into the bladder after 
which the sound is introduced On entering the bladder the tip of the instru 
nient is kept directly upwards and is pushed onwards until it comes into con 
tact with the posterior wall After turning the beak laterally the lower part 
of one lateral wall is explored by withdrawing with the handle towards the 
opposite side until contact with the internal urinary meatus is made The 
same procedure is then repeated on the other side 

The floor is explored in much the same way but by keeping the shaft 
nearer the nud line The upper part of the bladder is investigated bv 
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depressing the handle while the beak is directed upwards To explore a retro 
prostatic pouch the heal must be directed tow ards the base by raising the handle 
w hich is then turned oy er The greater part of the a esical mucosa can thus 
be explored bj a systematic tapping in the different regions The sensations 
to the hand and ear of the impact of the stone on the instrument are unmis 
taka ole in most cases 
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sisfcmg largely or entirely of unc acid or ammonium urate hav e failed to show 
on good X ray films Calculi associated w ith enlarged prostates are specialty 
liable to be overlooked Cabot (1936) quotes another writer who says that 
51 per cent of fifty seven cases failed to show a shadow A negative \ ray 
cannot therefore be accepted as proof that a vesical calculus is not present 
On the other hand the method has its value in being the only one which can 
reveal a stone which is hidden within a diverticulum or m a deep recess behind 
the trigone 

There is less chance of a calculus not being revealed if the film is exposed 
w ith the bladder empty this is more important when the urine is dirty 

Sometimes a radiogram will display a foreign body as the nucleus of a 
stone It is useful to be able to demonstrate a stone in this way in the presence 
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V es cal calc lui an l calcul in prostate in a pat cnt aged 53 

of urethral stricture or when instrumentation is difficult from some other cause 
Different appearances of v esical calculi can be studied in Figs 442 to 44i 
The shadows of phleboliths calcified glands calcified uterine fibroids 
etc (Fig 446) must be studied in order to differentiate these from vesical 
calculi The features of an incrusted tumour must also be recognized 

PROGNOSIS 

The prospects of cure either by litliolapaxy or by suprapubic incision in 
the majority of cases are very good On the other hand where the kidnejs 
are already damaged the danger that infection which is so often well estab 
fished in the bladder will be lit up and will involve the kidneys and precipitate 
a state of anuria is quite considerable even when the intervention is not 
sev ere The outlook from such a complication is alw ays grav e 

The prognosis therefore may be said to depend upon the state of the 
kidneys and the existence or absence of infection in the bladder 
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Two \esical calculi Note the lesser density of the outer than 
of the inner portion of the largeT stone also note that the 
prostatic region is faintly outlined with calculi The patient 
was aged 53 and suffered from urethral stricture 
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TREATMENT 


Whatever virtues may be possessed by so called stone solvents they are 
not capable of reducing the size of a stone from one which is too big to pass 



to one which is small enough to escape per urethram Surgical intervention 
is the only remedy in such a case 

W hen renal and vesical calculi exist together and the stones in both situa 
tions require removal surgically the kidney condition should be dealt with 
first This is because there is a greater danger of serious renal infective com 
plications supervening from operating on the bladder first 

Small stones may be left under observation for a short time with the pros 
pect that they will pass spontaneously Sometimes especially in women this 
expectation is realized after dilating the urethra or eien following a cysto 
scopic examination In other cases the stone can be removed bj means 
of the cystoscopic rongeur forceps (Fig 447) When a stone is too large 



to be dealt with m this way it must be removed by crushing it and 
evacuating the fragments (litholapaxy) or through an incision into the 
bladder (lithotomy) 

There is the great advantage of htholapary over lithotomy that as a rule 
it need not keep the patient in bed for more than a few days , whereas it is 
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ecnerilh a matter of weeks before the patient can start to move about after 
lithotomy Howes er there are many circumstances which contraindicate 

the crushing operation , _ . , , 

Open operation is indicated where removal of the stone is necessary but 
where lithohpaxv is inadvisable As specified below in discussing the contra 
indications to litholapaw some of these conditions require the bladder to be 
opened and the stone is removed at the same time 

Hanoi al of the stone by either method should not be undertaken under the 
following conditions where there is some other but more serious malady in 
w Inch the prognosis is gra\ c m certain cases w ith bad chronic py elonephntis 
m chlcrlv men with chronic urinary c ac hexia who would not survive inter 
\ cut ion Only for the relief of v lolcnt pain w ould it be justifiable to interv ene 
nirgicnllv in the above cases 

LItholapaxy — This procedure grew up and reached its important place 
m gnrgcrv at a time when stone was quite common m young people who 
acquired their htluasis as a result of a poor standard of living lo day those 
circumstance*, hardly exist in this part of the world The result is that most 
cases of vesical calculus are met with in patients past middle life who aro 
developing bladder neck obstruction from one cause or another as indicated 
li\ the presence of residual urine in tho bladder The indication in all such 
cases is to deal with the obstruction as well as to remove tho stone , and where 
the bladder 1ms to lie opened as in prostatectomy the stone is removed at tho 
same time I here nre other reasons (stated below) which ntako litliolapaxy 
un undesirable procedure 

Moitiutv ipom iitholapvw — Those who have had opportunities of 
a great cxpcnenco in I astern countries have been able to show extremely 
low mortahtv rotes Irever (1901) 1 8 per cent from 010 Indian patients 
and 1 72 per cent from 17G patients in Lngland Ho attributed the difference 
in results to tlio fact that many of his Fnglish patients suffered from prostatic 
enlargement 

Watson and Cunningham (1908) collected 17 73G eases which showed 
a mortahtv of 2 4 per cent 

Conti vindicitions to litiioi vrvvi — 

A largo stone 

A moderately largo oxalate stone , 

Winn prostntectomy is indicated 
Nesicnl divirticulum 
Bladder growth 
Wnrked cvstitis , 

A contracted bladder 

All advanced urethral stricture 

''tom in prostntic cavitv following prostatectomy 

( < rtam fun ign bodies 

Vnous rennl disease 


It mn\ U a prolonged affair to crush a largo calculus or a modcratelv 
iarg< oxidate lalculus rrauma to tho bladder wall must necessarily bo 
important in such cases, moreover infection and Kidnev damage must ho 
prese nt in wmin degnx in tlie-'C circumstances 
r , Rtl / d prostate considerable trauma to tho gland at tho neck 
of tin Madder with consequent bleodmg is likch The treatment of the 
prostati in nnv gtnernllv n quins tho bladder to ho opened 
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When a dnerticulum is present fragments from the Iithotnty are certain 
to enter the sac 

Litliotrity with a bladder growth present will cause serious hemorrhage 
When se\ ere tystitis is present not onl> is bleeding inevitable in proportion 
to tlie infection but the latter mil become increased and so will the danger 
of mfectne complications 

A contracted bladder offers the increased danger of trauma together with 
the rid of stirring up the infection which has produced the contraction 

A urethral stricture if advanced is not only apt to become worse as a 
result of trauma to tins locality but periurethral abscess and fistula are likely 
to occur 

If a stone in the prostatic cavity can be pushed back into the bladder 
with a sound it can be crushed otherwise the bladder should be opened 
When a stone cm clops a foreign body Iitholapaxy can be carried out only 
w lien the latter is of soft consistence and can be r emo\ ed per urethram 

If the kulnojs are the seat of marked sclerosis or infection it is better to 
remove the stone bj open operation rather than by htholapaxy because of 
the danger of stirring up renal sepsis 

The lithotrite — This instrument is made m sizes which range from 
10 to 32 Glnmcre (4 to 18 English scale) to meet the varying requirements 
according to the age of the patient and natme of the stone With the smallest 
instrument it is possiblo to crush a stone in a child under 2 years of age 

The appliance consists of two principal parts on each of which is a blade 
which grips the stone during the crus! ing process (Fig 448 ) The outer or 
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Fig 448 
Freyer s I tf otr te 



female blade is continuous through its own shaft with the handle which is 
the thick portion to be gripped by the left hand of the surgeon The inner 
or male portion is surmounted by a wheel or cone which the surgeon manip 
ulates with his right hand while the stone is being crushed The wheel is 
a characteristic of the Thompson lithotrite while the cone is a feature of the 
Bigelow In cases likely to require prolonged crushing the latter gives the 
better mechanical advantage and is therefore quicker and less fatiguing for 
the surgeon to use 

The two blades are locked together by means of either a button on the 
handlo in the Thompson instrument or a screw cap on the male blade in the 
Bigelow The best features of these two instruments have been combined 
in the Freyer lithotrite (Fig 448) 

The size of instrument chosen for any given case should be the one that 
can be passed and manipulated comfortably in the urethra Speaking in 
a general way it may be said that the larger the size of the instrument that 
can be introduced the better For this reason preliminary dilatation of the 
urethra with metal bougies is often an advantage In children this should 
be a routine From the age of 2 years onwards a dilatation from 15 to 18 
Charnere should always first be obtained This as a rule will enable an 
instrument with its largest diameter of 14 to 16 Charnere to be used com 
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fortahlj In children no force must be used in the dilatation of winch the limit 
of safetj must be recognized by touch when it is reached 

Certain hthotrites have been designed which combine a cystoscope with 
a lithotritc As some of the thickness of the shaft has to provide a w ay for the 
telescope there has resulted a sacrifice of strength m the instrument There 
fore in order to av old the danger of applying an amount of force w Inch the 
instrument is not constructed to stand the wheel which controls the movements 
of the male blade is placed not at the top but at the side of the shaft Such 
an instrument should not be used for large or hard stones Its chief use is 
in dealing w ith certain small stones w Inch are not easy to grasp w ith an ordinary 
hthotrite or when there is some difficulty in gripping some of the smaller 
fragments towards the conclusion of a crushing operation 

Tiif technique of litholapaxy — The position of the patient is the dorsal 
decubitus with the table horizontal and the thighs well abducted to allow 
for a wide range of movement for the handle of the hthotrite The operator 
stands on the right side of the patient If the table is not one that can be 
lowered or raised to suit the operator a stool on which to stand of about 
4 m in height may be a great convenience during the course of a prolonged 
crushing Tins will enable him to exercise his full force to the best advantage 
The degree of anesthesia obtained is of the first importance the operation 
should not proceed until a good depth of narcosis is established Spinal or 
sacral anaesthesia commands an important place for litholapaxy because the 
bladder reflexes can be completely abolished by these means Litholapaxy 
under local anaesthesia should only be attempted when a very small stone is 
to ho crushed by employing a cystoscopic hthotrite 

The filling of tie bladder — A catheter is introduced and after washing 
out the bladder thoroughly 4 to C oz of normal saline are left in this amount 
is all that is necessary Too much fluid makes the fragments more difficult 
to collect between the blades because then the interior of the bladder becomes 
so capacious that tlie pieces of stone may just as easily fall to one or other 
sido of the blades instead of between them Care should be taken not to over 
distend a bladder which is intolerant of more than small quantities of fluid 
for herein lies a serious danger of rupture It is better to fill the bladder from 
a syringe (I ig 121) than from an irrigating reserv oir so that a thorough check 
can bt kept upon the quantity of fluid that the bladder contains at a given 
time 


?7ie introduction and manipulation of the hthotrite — Befoie introducing 
the instrument it is frequently essential to enlarge the external urinary meatus 
bounds are next passed if necessary It is then wise to introduce a cystoscopo 
to ascertain the size of the stone if recent information on tins point is not to 


llcfnro inserting tlio hthotrite the liladea should bo locked tho beak well 
I S tr. * lnst ™ m ' n t hoM as a scalpel with tho beak directed dotin 
, s , 1 , ' r storing the urethra tho beak is kept in contact a ith tlio roof 
It rolt to ™gage the membranous urethra the instrument is moiod 
lZfiter Iter™ a ‘i', 0 1 , lomont “ 1 This sweep should take the beak into the 
to ie that in™' 10 Un ‘ lc M' TO “prat'd to sock tho stone care should be taken 
urethra whirl, „ nTe actually in the bladder and not merely in tlio posterior 
“ l l " ) » •» < ''"ted ns to create tins false impression If the 
also in an adult ,r i 1 " ' len Ifc 13 rotated it is not in tlio bladder , 

in tin hnrirantnl 1 T R l 133 n °t ftn 1,1 and out excursion of at least 2 m 
11 « ™> 3 t likely not in the bladder 
P o t io patient encourages the stone to fall into tho most 



CAlCtLOlS DISEASE OF THE BLADDER 945 

dependent part of the bladder in the mid line behind the trigone If 
the calculus is not resting in this position it will bo \ery near to it and the 
movement* of the fluid caused b\ the opemng and closing of the blades 
will induce the calculus to fall between the jaws if these are m the right 
jiosition 

llj keeping the female blade pressed gentlj on to the floor the interior 
of the bladder becomes cone shaped with the apex of the cone dovmwards 
where the blades he While the blades are still closed the beak is turned 
filightK from the stone so that the opening of these will not push the latter 
nwa\ , then on returning them to the upward position a gentle shake of the 
whole instrument should cause the calculus to rest within its jaws Often the 
inert, firm downward pressure of the female blade is sufficient to accomplish 
tins The Ren sat ion to the hands of a gripped stone is unmistakable — the 
crushing should not proceed until this is recognized then the instrument is 
locked and screw ed down and the process repeated 

As the crushing continues some of the fragments still to be reduced lie to 
one or other side of the blades and can be got into position b} merely opening 
and closing tbese and without an\ rotation of the beak or by slight move 
mcntH of the handle up and down or to one side or the other Tn a normal 
bladder there is no need to turn the beak dovrnw ards to search for fragments 
Unless the bladder has been ov er distended the fragments w ill fall between 
the jaws if tlio female blade is kept in its proper position If however owing 
to the presence of a recess behind the trigone there is difficulty m grasping 
the stone the blades w bile pointing upw ards should bo opened and then tamed 
over and the stone gentlj sought 

In a pouched or trahcculated bladder there is a special danger of gripping 
the mucosa with the lithotntc When it is felt that something is gripped 
its consistcnco should be investigated b) withdrawing and then closing the 
male blade which is allowed to drop on to the object grasped and the nature 
of the impact will then at once make it clear whether it is Rtonc or mucosa 
that is held 

As soon ns the fragment has been locked in the jaws it is as well to lift 
the female blade just clear of the bladder floor to avoid injur) to this part 
from the debris which is forced through the outer fenestrated blade 

When the lower FCgment of the bladder is narrow the stone maj be above 
the instrument To catch the stone the following manipulations should be 
carried out lower handle between thighs to long axis of body open jaws 
verj wide depress handle further close and fasten move blades from side 
to side and backwards and forwards to be sure the bladder is not caught 

As an excess of small debris maj interfere with the crushing this should 
be evacuated from time to time Before the withdrawal of the blades these 
must be completed) closed otherwise laceration of the urethra is likely to 
follow 

In India (Betts 1924) 10 per cent of bladder stones cannot be dealt with 
b\ simple crushing owing to their sizo and hardness Some large stones 
which are not hard often without locking the hthotnte can be broken up 
b) a sharp tap on the end of the instrument with a wooden mallet The 
hthotnte with the stone is lifted from the floor of the bladder and if necessary 
a senes of taps are made As the blades are not locked there may be some 
difficult) in keeping the stone within the jaws therefore the male blade must 
bo fixed with the left hand Anthony devised a size 16 (Chamere 28) 

hthotnte in which the stone is kept gripped bj means of a spring and which 
has an anv ll head suitable for a blow with a hammer 
6o 
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The evacuation of the fragments - The evacuating apparatus consists of 
an asnirato/rrics 440 and 450) The cannula is a metal tube 
tith a short coude beak and a large eye at the junction of the beak and the 
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F\acuating cannula 


shaft The cannula is armed with a stiletto w Inch carries an obturator, 
the last blocks the eye, which can he freed during equation by inserting 
the stilette when necessary The % ertical fin near the distal end of the cannula 
indicates the direction in which the beak is pointing The aspirator is a hollow 
rubber ball which opens into a glass bulb 
below and the cannula in front and is 
detachable from both of these The com- 
munication betw een the bulb and the 
cannula is controlled by n tap 

In the Bigelow apparatus there is a 
stopcock near the outer end of the cannula 
and another one on a tube which leads 
from the top of the rubber bulb and 
through which fluid can bo sucked from 
a receptacle at the side of the table After 
fitting the ciacuator into the cannula, the 
tap is opened, allowing a free passage 
between the two There are several 
modifications of tiic original Bigelow’s 
aspirator Frey er b is probably the best 
When the crushing is considered to be 
finished the largest cannula that the 
urethra w ill take is passed and the bladder 
contents allowed to escape From 4 to 
6 oz of fluid are again introduced and the aspirator also filled with fluid 
and with its tap closed is fitted on to the cannula The tap is now opened 
while the beak of the cannula is kept on the base of the bladder and the bulb 
is slowly compressed As the bulb expands the returning fluid bnngs with 
it a mass of sand and stone fragments which can be seen tumbling into the 
glass bulb The process i<j repeated with the beak of the cannula still in the 
same position until the stone detritus ceases to be returned With the Bigelow 
apparatus any air which passes from the bladder into the upper bulb is allowed 
to escape by opening the uppermost cock and compressing the bulb 

The vesical mucosa may be drawn into, and may block the eye during 
the aspirating process This accident may be suspected when the fluid sud- 
denly ceases to return , but it can be instantly remedied by applying pressure 
to tbe bulb Blockage of the cannula from stone fragments may sometimes 
be relieved in the same way, but often requires the passage of the stilette to 
free the channel again If the eye is kept buried among the small fragments 
at the base of the bladder it may continually become blocked It is therefore 
expedient to keep the eye elevated until the bulk of the debris is evacuated 
In a long case it saves a good deal of time to have two aspirating bulbs 
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Freyer a evacuator 
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in u^e rather than ha\e to watt until the single bulb is unscrewed emptied 
and refilled As the fluid returning into the bulb becomes finally free from 
debris in order to determine that the whole stone has been completely crushed 
tho operator should listen cnrefulh for a clicking sound which the contact 
of a fragment would make with the beak of the cannula as the aspiratin'* pro 
cess is continued 

The search for particles must be carried out by moving the beak into the 
\ anous parts of tho bladder base 

Small stone fragments left in the bladder may be passed per urethram 
or nmj form the nuclei of fresh calculi 

Blood clot m tho presence of manj fragments of stone may cause the 
latter to form a single calculous mass rather than a number of fresh 
stones 

At the end of tho operation an indwelling catheter should ahvajs be em 
ploj cd for fort j eight hours This w ill enable tw ice dad y irrigation of the 
bladder to be carried out with a weak antiseptic such as 2 per cent boracic 
lotion or 1 in 10 000 silver nitrate or if there is a danger of clots with normal 
saline If there is an\ pvrcxia when the catheter is removed the patient is 
kept m bed until this is settled Generally the patient can get up on the fourth 
dav Copious fluids are taken during the convalescence 

Mfdiin ffmnul LiTiioLirvv* — This is recommended bj Betts (1924) 
when a stone is too large or hard to be crushed in the ordinary way The 
patient is placed in the hthotom\ position and after filling the bladder the 
urethra is opened in the perineum onto a grooved staff The Jithotnte is in 
sorted through this incision The perineal wound generally heals quickly 
It will he wiser for most operators to remove this type of stone bv opening 
tho bladder above the pubis 

1 1THOLA1* i\\ in women — On account of the shortness of the female 
urethra htholapaxj is generally simpler m women than m men Large sized 
instruments are easil\ introduced and there is a good range of movement 
for the manipulation while the fragments do not have to be reduced to such 
a small size for evacuation On the other hand it is difficult to maintain 
the full distension of the bladder during the crushing as the fluid tends to 
escape along the outside of the instrument This is most noticeable during 
evacuation when pressure on the bulb is made and makes the process prolonged 
and tedious To counteract this tendency the largest possible cannula should 
he emploj cd Pavonne De<nos and Minet (1922) as a result of their ex 
pericnce of htholapavy in ninet} women recommend sizes 30 to 34 Chamere 
as the most suitable and as an additional means of coping with the escaping 
fluid place a thick rubber ring round the instrument where this leaves the 
external urimrv meatus Pressure kept up an assistant with a gauze pad 
on the under aspect of the urethra and maintained during the crushing is often 
quit© satisfactorv 

COMrUCVTiONS of HTH0LAPAVY — Encountering a foreign bodj — I his may 
occur during the lithotntv quite unexpectedly If the object is one whose 
nature is uncertain the lithotntj should give place to cj stoscopj If it is then 
discovered that the object is unsuitable for removal by htholapaxy this must 
be abandoned and the removal should proceed through a suprapubic incision 

Failure to find a stone — This should at once raise the question as to whether 
too much fluid has been introduced and if there is anj doubt the point must 
be settled by emptv mg and refilling the bladder A long continued contraction 
of the part of the bladder surrounding the stone and the disappearance of 
the calculus into a diverticulum are causes of difficulty m other cases -But 
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these possibilities should be discovered before litholapaxy is undertaken 
Am tendency to spasm of the bladder is almost always overcome when the 
proper depth of anesthesia is obtained A cystoscope should always be 
introduced and the bladder examined if a stone which has been known to exist 
cannot be found 

Injury to the bladder nail by crushing between the blades occurs under 
two sets of circumstances when the bladder is not sufficient!} distended 
and when the bladder is searched for final stone fragments by opening and 
closing the blades in different parts of tho bladder The bladder is not as 
a rule perforated completely but as a result of laceration pericystitis or peri 
tomtis are hi ely to occur nevertheless 

leaving behind fragments of calculi — This is apt to occur if there is too 
much fluid in tho bladder when evacuation is carried out The mistake is 
easy to remedy by emptying the bladder and re injecting only 2 oz The 
larger the quantity of fluid in the bladder the less distance from the beak of 
the instrument does the suction action of the aspirator extend so that if 
this procedure is earned out with a distended bladder tho fragments instead 
of lying grouped together about the end of the cannula are scattered widely 
over tho bladder floor It is a wise routine to employ cystoscopy either at 
the end of the litholapaxy or a w eek or so later to make sure that the bladder 
is free of fragments 

Jlujture of the bladder from over distension — This is likely to occur if more 
fluid is forced in with tho aspirator bulb when the bladder is already filled 
to the limit of its capacity Atrophy in places and a generalized Jack of 
elasticity of tho bladder wall arc not uncommon when a stone is present 
and may easdy predispose to the complication just mentioned That this 
accident has happened is obvious when it is found that there is a good deal 
less fluid returning to the aspirator than has been introduced In these cir 
cumstanccs a suprapubic incision must be made 

After tho bladder is ruptured urine slowly extravasated into tho pelvic 
cellular tissue may gradually extend upwards on one or both sides of tho 
posterior abdominal wall until it reaches 1 idnoy level Bladder urine has 
Icon found extending upwards from the pelvic floor so as to completely sur 
round ono kidney After rupture has occurred if no fluid is found in tho peri 
xcsital tissues the abdomen must be opened the fluid mopped out of the pouch 
of Douglas anil tho bladder rent sutured in two lay ers If the urine is infected 
n rubber drain should he placed m position passing to tho pelvic floor Supra 
pubic bladder drainage must also be established If fluid is found in the 
prevesical space not only should the bladder bo opened and drained but free 
(Irani age must bo provided foi the space of Rotzius and bladder baso along 
tbc path or nscent that the fluid has followed 

liijJicuUy in eirtcuahon — Tins is caused by the presence of air in tho 
c\ftumty r nr 1,1(1, 1,1, r lloth the glass uml tho rubber bulbs should be u holly 
I ' , ™ >s present it is indicated by inverting the glnss 

t ’ 1 ( lc . n Ml U rise to the surface I’rcssure on tho ovacuator iihen it con 
frnrrnmntu ° *n' r to create the requisite amount of suction to aspirate tho 
Z " „ l T1, °; nflUX °. f , nir , th , rou S h tho cannula will occur if tho end of the 
to escape while thi > ht b J? cke(l V lth ft fin 6 cr l ust before tho fluid has ceased 
htmMfvr } p bladder is being emptied Air already present in the 

K «ni,U D?r.l«U +i C,,at0<1 finn P ressuro °' cr tl,e bladder vvlnlo tho fluid 
? i,k u cn, *nula 1 ragments which havo entered a diverticulum 
incision Irnnmni.'? lo be remo ' c<J through a suprapubic cystostomy 
h m a prostata. cavity resulting from prostatectomy or 
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in a dilated posterior urethra can as a rule be safely evacuated if due care 
is used 

Haemorrhage is rarely copious enough to pre\ ent cjstoscopy at the end 
of the operation but Iitholapaxy carried out in the presence of an adeno 
mitous enlargement of the prostate is bound to cause a free flow of blood 
If the patient is still bleeding at the end of the operation a catheter should 
be tied in and the bladder irrigated every ten minutes with saline till the 
bleeding has stopped If at an early stage post operatively the indwelling 
catheter becomes blocked with clot it may be possible to remedy this by 
changing the catheter or to free the block by suction with a Thompsons 
bladder syringe If tbis fails an anaesthetic will be required and the bladder 
can be freed of clot by using the evacuator If however there is a marked 
degree of retention there is a danger of rupturing the bladder by using this 
method in which circumstances the clot must be cleared out by opening the 
bladder 

Epididymitis— This may result from trauma to the posterior urethra 
Once this form of inflammation has set in suppurating epididymitis is not 
unlikely and abscess formation will require incision and drainage 

Periurethral abscess — This is quite likely to occur when Iitholapaxy has 
been carried out in the presence of a urethral stricture especially if the latter 
has been subjected to forcible dilatation in order to admit the hthotnte 

Extravasation of urine may also occur as a complication of the periurethral 
infection This wall require more liberal incisions into the scrotal and perineal 


Pyelonephritis — This is not unlikely when a stone is large because m 
such circumstances the kidneys are already damaged and the manipulations 
will be necessarily somewhat protracted Where such conditions are likelj 
to apply it is better to consider that Iitholapaxy is contraindicated 

Urinary fever — This may occur with metastatic foci in different parts of 
the body where the manipulations are prolonged especially m a case where 
there are chronic inflammatory or fibrous changes in the prostate 

Suprapubic lithotomy — This is the procedure that should be followed in 
all operable cases where perurethral methods of removal arc unsuitable The 
conditions given as contraindications to Iitholapaxy will therefore necessitate 
suprapubic lithotomy if removal of the stone is indicated Pre operatne 
investigation and preparations are essential in all cases An indw clling catheter 
for forty eight hours with twice daily vesical irrigations before operation will 
benefit the patient under the following conditions the urine is blood stained 
or dirty the blood urea is raised there is renal tenderness 

General spinal or epidural anaesthesia may be used according to choice 
Under modern conditions it is difficult to find any objection to gas and oxjgen 
administration it is even doubtful if infiltration anesthesia of the abdominal 
wall in bad cases has any advantage to offer over this method 

The size of the wound made in the bladder must be in accordance with 
the size of the stone to be removed When the calculus is a largo one an 
ample incision must be provided both in the panetes and in the bladder 
If a large stone is dragged with difficulty through an inadequate incision the 
prognosis of the case may bo seriously altered 

Most vesical calculi are conveniently remo\ed by means of a lithotomy 
scoop the stone is grasped between the bowl of the scoop and the index 
finger in some cases a lithotomy forceps is more convenient 

g small stones are easily remold mth the fingers With a calculus of con 
siderable size it is first essential to be sure that the stone is evervu here detached 
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from the bladder wall before any attempt is made to deliver it. The fingers 
are gently passed round it to ensure its complete detachment. Any stone which 
is too large to grasp with the forceps should be levered out by a scoop, which 
is passed beneath it 

When a calculus occurs in a diverticulum the sac should be excised with 
the stone in its interior As infection is generally conspicuous m a case of this 
kind it is often wise to give a period of suprapubic drainage before excising 
the diverticulum 

For treatment of vesico-urethral calculus, see p 954 

Lateral lithotomy and vaginal lithotomy need only be mentioned to say 
that they are now operations of a bygone age. 

H. P. WlNSBURY-WlIITE. 
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CHAPTER LXXXI1 

URETHRAL CALCULI’ PREPUTIAL CALCULI 


URETHRAL CALCULI 

C ALCULI occur less commonly m the urethra than in any of the three 
other principal localities of the urinary tract In my own series of 
665 cases of stone in the urinary tract they form onh 2 8 per cent (see 
page 885) 

As in renal calculus the period of maximum incidence is the fourth decade 
of life 

In this part of the world urethral calculus has diminished This is largely 
because the incidence of \esieal calculus has fallen Formerly cases commonly 
occurred from the earliest infancy onwards Englisch (1904) showed that 
a far greater number of urinary concretions entered the urethra during the 
first two years than during any subsequent similar period to the end of the 
first decade This relatne frequency of urethral stone in very young children 
is due to the fact that the internal vesical sphincter is not so contracted in 
early as in later jears 

It is com ement to consider periurethral m conjunction with urethra! 
calculi 


URETHRAL CALCULI IN THE MALE 

Etiology — The most practical way of classifying urethral calculi is accord 
mg to whether they haie been merely arrested in their passage from above 
or w hether they have originated m the urethra The great majority of urethral 
calculi undoubtedly fail into the former category having come from the upper 
urinary passages the bladder or the prostate The importance of local factors 
m the urethra which predispose to stone in this situation is emphasized m a 
report on a series of urethral calculus cases by Debenham (1930) This showed 
that five patients were admitted on more than one occasion with the same con 
(Ution 

Once m the urethra the passage of the calculus is likely to be obstructed 
if not by an abnormal narrowing by a normal one The situations where 
arrest commonly takes place are the prostatic urethra the bulbous urethra 
and the navicular fossa In my own cases 55 per cent were in the prostatic 
urethra Of the local predisposing conditions urethral stricture is the most 
important Stricture acts not merely by obstructing the passage of a stone 
from abo\e but also by giving rise to dilatation and infection m the urethra 
behind the point of narrowing Abscess formation in the urethral wall leading 
to a pocket of considerable size sometimes occurs 

Periurethral suppuration arising quite independently of stricture pre 
disposes m the same way to stone m the pocket thus formed 

Urethral diverticula of congenital origin also play an important part 
as stones may easily form in such pockets where urine can enter freely 

Pathological anatomy — The portion of the channel in contact with tile 
stone becomes dilated reddened cedematous and often ulcerated from pressure 
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and infection Periurethral inflammation may proceed to abscess formation 
and urinary fistula through which the stone may escape The periurethral 
abscess on the other hand may burst into the urethra and result in extravasa 
tion of urine The urethra above the stone tends to become dilated from back 

The 6 stones which form in periurethral sacs are single or multiple and 
owe their origin to the fact that they he in a blind Tecess which opens into 
the urethra by a small orifice through which urine can enter and from which 
drainage is imperfect Once calculus formation in such a pocket has begun 
both the recess and its contents slowly increase in size sometimes with the 
result that a large number of stones are formed or a single calculus arises of 
considerable bulk 

Chemical composition of urethral calculi — As these are stones which 
have largely passed from above they have no chemical features which dis 
tinguish them from other urinary calculi Oxalate stones having a rough 
exterior are more likely to become impacted than those consisting of uric acid 
or urates 

Voluaie — Time is the chief factor which determines the size that a calculus 
may ultimately attaih ^Numerous cas es have been reported in whi ch th e stone 
was known to be present for^ many years and has attained considerable pro 
portions as a result of the constant deposition of crystals from the urine In 
'one case (Clark 1912) a stone 3 m long was removed by external urethrotomy 
from a man who had been conscious of a lump in the penis for twenty five 
years \ 

Number — This may vary from one to a hundred or more but as a rule 
there is a single stone present 

Configuration — Stones which have recently arrived from above are 
rounded oval or elongated with surfaces which are smooth or rough with 
projecting crystals Fragments resulting from recent lithotnty are irregular 
in shape with freshly broken surfaces bordered by sharp edges Stones which 
have remained for long periods in the urethra gradually acquire the shape of 
the passage / that is to say they tend to be elongated with swelhngB and 
narrowings according to the locality Sometimes along one side there is a 
gutter formed by the urinary stream 

A stone m the prostatic urethra tends to become hour glass in shape This 
configuration results from the backward growth of the stone which ultimately 
'jjnquUiB Vmuugn tfne internal urinary meatus into the bladder (Tig 451) 

In the bulbous urethra a stone assumes a spindle or club shaped appear 
ance 


Multiple stones may make contact by closely fitting facets which permit 
of a certain degree of movement at the different joints So accurately may 
the various components of the calculous mass fit together and so moulded 
by the urethral walls may the whole become that a perfect cast of the bulk 
of the urethra results 

Symptoms and signs — The complaints which the patient makes may varj 
considerably according to circumstances An attack of renal colic or Uthotrity 
precedes the local symptoms The initial sign is likely to be a sudden 
I w ?? and arrest of the sfcre am during micturition resulting in complete 
retention of urine or considerable effort may cause the escape of a few drops 
or even ot the stone r r 

tonin'; i? c ° m P lot ® ■ retention does not occur or when this passes off spon 
♦ the urethra becomes strikingly tolerant towards the stone and 

icre may be little interference with micturition This state of affairs may 
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continue for y cars Difficult} of micturition may be an early symptom or 
maj gradually supenene, and the patient often learns to manipulate the 
stone so as to facilitate the act \ chronic urethral discharge in some degree 
is not unusual , tlus tends to be blood stained from time to time Painful 
and frequent micturition gradually supenene, while in some cases incon 
tinence of urine becomes a feature 

The tolerance which can be acquired to the presence of a calculus is a 
feature of a few recorded cases some of these gne periods of many years 
one case actually ga\e a history going bach for fifty three years (Hirsch 1922) 

On palpation the stone can sometimes be felt along the course of the 
canal , or it may be obscured by periurethral thickening and, finally more 
ad\ anced periurethral changes are to be noted 

Wit h periurethral calculi obst ruction to m ict urit ion or the passage of 
instruments seldom "occurs A single calculus or a number of calculi may 
be readily palpable superficially to the urethra 

Diagnosis — The sudden onset of acute retention and urethral pain should 
lead to local imestigation which in its turn ought to establish the diagnosis 
A pretious history of renal colic will also be a help In the more chrome 
cases it may quite w ell be that a stone is discoi ered m the course of an mvestiga 
tion of the urethra because of symptoms and signs winch do not necessarily 
suggest the presence of a stone 

Rectal examination may re\ eal a centrally placed thickened and tender 
area in the prostatic region , or the stone may be easily palpable in another 
part of the urethra The passage of a catheter or a bougie is likely to render 
the most characteristic evidence Obstruction by a hard object may be 
at once appreciable or there is a characteristic grating sensation as the mstru 
ment parses over the stone Sometimes a doubt remains after these procedures , 
urethroscopy , if this is possible, w ill settle the point Radiography is a certain 
and simple means of diagnosis 

Treatment — The smaller stones should be grasped and removed under 
direct vision by means of the proper forceps, introduced through an operating 
urethroscope The urethra is first carefully anesthetized by the installation 
of 4 per cent no\ocame, or other suitable anesthetic (see p 646) the uretliro 
scope introduced and the stone observed It is first ascertained that the cal 
cuius is not too large to lend itself to this form of treatment, and, secondly 
it must be made certain that its whole bulk is within the urethra for if it is 
merely projecting into the lumen from a pocket which lies in its floor, or if 
part of the stone protrudes through the internal meatus into the bladder, 
this method of treatment will not succeed therefore in certain cases a radio 
gram may be necessary before this point is decided The stone is firmly 
grasped m the jaws of the forceps, its mobility is demonstrated and while 
maintaining a firm grip on the calculus the whole instrument is withdrawn , 
if a secure hold cannot at first be obtained several attempts may be necessary 
before these manipulations succeed Owing to the danger of air embolism 
should urethral bleeding occur these procedures must never be attempted 
through an aero urethroscope If the special instruments necessary for carrying 
out these measures are not available and the stone lies in the anterior urethra 
provided information as to size and extent has been obtained by radiogram 
or other means an attempt to grasp the calculus with lithotomy or with 
alligator forceps may be made it will probably save time not to attempt 
this” without a general anesthetic With this means, if the stone is palpable 
m the anterior urethra, it can sometimes be worked forw ard right out of the 
urethra by manipulating it from the outside 
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A method has been described in winch the removal can be accomplished 
by means of a number of filiform bougies , as many as possible of these are 
introduced, so that they pass beyond and thus surround the stone Traction 
is then made on all the bougies together and the calculus may then come 
aw ay m the firm grasp of the encircling instruments 

If other means have failed or are not at hand, a bent probe introduced past 
the stone with the object of hoolung it forward is sometimes successful 

In all of these methods m which the stone is forcibly withdrawn, the 
introduction into the urethra of a little glycerine or other lubricant will be 
found a material adv antage in assisting the passage 

If the calculus is too large to be dealt with m any of the above ways, the 
lme of treatment to be followed w ill depend on the situation of the concretion 
In the navicular fossa a simple meatotomy will, m most cases, enable the 
stone to be grasped and removed by a pair of suitable forceps , or it may 
be necessary to extend the incision some distance along the floor of the fossa , 
and this can be quite satisfactorily carried out under a local anesthetic 

When the calculus is further back in the anterior urethra and it cannot 
be grasped or worked forward, it will be necessary to perform external urethro- 
tomy m order to deliver the stone The wound should heal quite straight- 
forwardly in an uncomplicated case after suturing the urethra with fine cat- 
gut , it is not necessary to use an indwelling catheter 

When a stricture is present — Attention should at once be directed 
towards treatment of the stricture When this is fully dilated the stone will 
probably pass spontaneously Such treatment depends, however, on whether 
instruments can be made to pass both the stricture and the stone Internal 
urethrotomy is sometimes the proper procedure When instrumentation 
does not succeed, or when local inflammatory complications are present, 
external urethrotomy is necessary 

Calculus in the prostatic urethra — A radiogram should be carefully 
studied to ascertain the size shape and disposition of the stone If this is 
considered to be small and to he wholly within the prostatic urethra, it may 
be conveniently removed through an operating urethroscope If the stone 
is too large for this method under a general spinal or a sacral anaesthetic, 
with a large metal sound an attempt should be made to dislodge the stone 
into the bladder, vv here it can be easily crushed with a lithotrite 

If the calculus is too large, or is held firmly by the surrounding parts, 
continued attempts to return it to the bladder with a sound can only be 
successful as a result of considerable injury to the internal meatus and the 
prostatic urethra, and in such circumstances must be discontinued A con- 
striction involving the middle of the stone, which is visible on a radiogram, 
indicates that the calculus is gripped by the internal meatus, and that open 
operation is the method of treatment The same course must be followed if 
tne stone is partly buried in the prostate or projects forward through the 
membranous urethra 


In removing a stone from the prostatic urethra by operation, the perineal 
« U j .V c ^ oov ' c d when the calculus extends into the membranous 
urethra and the suprapubic route when the stone projects into the bladder 
b ° *° Und ? aaier - when operating through the penneum on the 
*° ?" sh Uio calculus backwards into the bladder and then 
W nc ^ 13 introduced through the operation wound , 
nnrimn nf bruising re sult from an attempt to drag the vesical 

P i , ‘rough the constricting sphincter In removing a large 

stone by the suprapubic route the forefinger can be introduced into the internal 
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urinary meatus which is gradually stretched so that the whole of the stone can 
be encircled and freed 

Periurethral calculi — There may be many stones lying in a large sac 
opening into the floor of the urethra For calculi situated anywhere in front 
of the prostate the patient is placed in the lithotomy position After pulling 
the scrotum forwards or backwards as the case requires an incision is made 
over the swelling the sac and its contents are then dissected out and its 
connection with the floor of the urethra identified and severed The urethral 



Fig 451 

Pro-static calculi while in the bladder is a mushroom calculus the stem of which 
occup es the posterior urethra in a patient aged 39 


wound is next restored with fine catgut over a metal bougie previously passed 
into the bladder to make sure that there is no remaining obstruction (For 
prostatic calculi see p 5 ’6 ) 

When a single large pocket containing one or more stones is present 
and this communicates with the posterior urethra through a suprapubic 
approach, the orifice of the sac can usually be felt by passing the tip of the 
forefinger through the internal meatus The bladder mucosa overlying the 
stones "should be* split up right into the orifice of the sac and the edges of the 
incision held apart while its interior is thoroughly curetted The over 
hamnno edges of mucous membrane are cut away so as to throw the interior 
of the °caviU mto continuity with that of the bladder Tins objective ,s 
aided by firmly packing some gauze mto the recess from which the stones 
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were remo\ed Owing to the accompanying inflammatory changes in the 
prostate and its surroundings it is impossible m cases m which the lithtasts 
is w ell dev eloped to enucleate the gland in the ordinary w ay 

\\ hen there is retention OF urine — 11 hen this is acute it calls for 
immediate relief and can frequently be dealt with successfully by the passage 
of a small catheter The instrument should then be left m situ so that the 
surgeon will ha\e ample time to consider the best means of dealing with the 
stone If a urethral instrument cannot be made to negotiate the obstruction 
the operator will have to consider whether the crisis should be met by opening 
the bladder or the urethra External urethrotomy should be earned out for 
choice as by this means the stone is removed at the same time that the re 
tention is rcliev ed 

In all cases where renal damage is present from bach pressure it is impor 
tant to gne a guarded prognosis concerning the immediate results of any 
kind of interference for the relief of retention of urine This is especially 
necessary if surgical intervention has resulted tn the sudden escape of a large 
quantity of urine An important adv antage of the relief by urethral mstru 
mentation is that it becomes an easy matter to provide for a gradual emptying 
of the bladder This indication can also be met however by suprapubic 
operation by using one of the suprapubic puncture apparatus already described 
(tig 276) 


URETHRAL CALCULUS IN THE FEMALE 

/Etiology— Because the female urethra is short and dilates readily it rarely 
is the seat of a calculus A stone may develop in the female urethra on a foreign 
body 

Pathological anatomy — There are two groups of stones according to whether 
they are found in the urethra itself or m pockets which open into the floor of 
tl t urethra Multiple stones may arise in this w ay These are generally about 
the Biro of mdian corn rounded and tend to be faceted An individual stono 
ma\ roach the sizo of an olive The orifices of these pouches into the urethra 
may bt large or small As these stones develop m size so they' tend to cause 
urethral obstruction and dilatation In chemical composition they have the 
mineral characters of urinarv calculi A foreign body in the urethra usually 
I rejects into the bladder as well and a stone which forms upon it begins in 
this situation 

Symptoms, signs and diagnosis — In tho female a stone may be impacted 
in the urethra for several days but is usually expelled in duo course The 
female urethra can nd itself of particularly large stones A sudden pain 
and some degree of difficulty with micturition which may soon bo relieved as 
the stone escapes are tho features of most cases 

Calculi which arise locally or small exogenous stones which become nn 
{■acted slowly give rise to increasing disturbances of micturition with somo 
urethral discharge winch tends to bccomo bloodstained but there are no 
svmptoms which are characteristic and tho true cause will only be discovered 
by a thorough investigation On passing an instrument if cither grating or 
obstruction by a hard object occurs tho diagnosis is made but tho instrument 
mav quite easily pass by a stono in a recess or pouch without detecting it On 
tie other hand by keeping tho beak of tho instrument directed towards the 
floor it may lie made to enter a pouch and to discov cr a stone agmal oxamina 
tion may rtunl an area of thickening m relation to the anterior vaginal wall 
and the urethra m which tho stone may bo felt or observed An \ ray may 
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be a valuable aid at this stage Incontinence of urine is likely to be the chief 
feature w here the stone lies partly in the bladder and partly in the urethra 
Treatment Where it is a question of a stone arrested behind a constricted 
external urinary meatus simple dilatation will suffice to allow the stone to be 
removed In other cases forceps can be inserted through the meatus so as to 
grasp the stone firmly and gently ease it forward, while & finger pressing through 
the anterior \ agmal wall forces the stone forward Removal under vision 
through a urethroscope may be necessary m certain cases Pushing the stone 
back into the bladder, where it is crushed with a lithotrifce is the best means 
in some cases External urethrotomy is a procedure which is essential in 
exceptional circumstances 

In the presence of stone in a diverticulum the latter must be opened through 
the anterior \ agmal wall, and its mucous lining removed by dissection after 
the stone has been extirpated It may be convenient to dissect out the sac 
while the stone is still tn sttu 


PREPUTIAL CALCULI 

^Etiology — Tlio condition is a rare one, and the most striking cases reported 
have been among those peoples who are to some extent out of touch vVith the 
amenities of modern civilization It occurs from the earliest to the latest 
years in life, but the majority of sufferers are patients of advanced age The 
essential predisposing cause is a marked condition of phimosis This aids the 
formation of calculus in the preputial sac by allowing the accumulation of 
smegma and urinary salts The first result js inevitable where the retraction 
of the foreskin is impossible, while the second is only noted with extreme 
degrees of phimosis 

In the latter cases the preputial orifice is so small that the act of micturition 
invariably results in the accumulation of unne in the preputial sac This may 
occur to such an extent that the sac is distended like a rubber ball from which 
a fine, irregular spray of urine finds its way under tension 

In cmhzed communities extreme congenital phimosis is seldom allowed 
to persist The narrowing is not, however, always congenital Late in life 
chrome inflammation may involve the foreskin, as a result of a mild degree 
of phimosis, and add further constriction to an already meagre orifice 

Pathological anatomy — There are three varieties of preputial calculi 
those resulting from inspissated smegma , others from a mixture of smegma 
and urinary salts , and, lastly, those which, consist of urinary salts entirely 
The first are multiple greyish, serai solid bodies generally packed closely 
together in the coronal sulcus, to which they are often adherent to the 
extent of causing a little bleeding when removed by gauze dissection The 
second variety usually consist of a nucleus of smegma on which urinary salts 
have been deposited They depend on the regular accumulation of urine 
under the prepuce The third variety do not originate in the preputial cavity 
at all, but are urinary calculi proper which have formed in some part of the 
tract above and escaped from the external urinary meatus, but have been too 
large to pass through the orifice of the prepuce The odd cases which have 
fallen within my own experience have been in one of the first two groups 
Whether or not a preputial calculus consisting of nnnary salts is formed tn situ, 
its chemical composition is likely to consist of any of the salts commonly found 
in urinary concretions 

Triple phosphate (ammonium-magnesium phosphate) forms a large pro- 
portion of stones which originate in situ on account of the septic condition 
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of the sac The} may be single or multiple Sometimes there are as many 
as 100 or more One case has recentl} been described m which 208 small 
calculi were present In size such calculi vary from small seed like bodies 
up to a single mass of 2 or 3 in m diameter in extreme and exceptional cases 
The presence of a stone causes ulceration and a continuous purulent dis 
charge The inflammation seems to attack the prepuce much more than the 
glans u hich is often found barel} affected while advanced changes are present 
in the foreskin Ulceration may even give nse to a fistula so that if there is 
an> obstruction to the outlet by the stone the urine may entirely escape by 
the new channel The inguinal glands become chronically enlarged 

The glans sometimes becomes diminutive in size and infantile in type as 
a result of the pressure of the stone and the urine during micturition Car 
cmoma of the glans or prepuce is a sequel to the presence of stone which is 
not unknown In old standing cases the urinary passages behind the obstruc 
tion become dilated and infected 

Symptoms and signs — In cases where the phimosis is extreme the two 
outstanding features associated with micturition are a ballooning of the 
preputial sac and a delay m completing the act the patient often finding 
it helpful to manipulate the stones so as to improve the flow In one case 
that has been reported the preputial sac would distend with micturition to 
the size of a large lemon 

Treatment — The treatment should consist in first opening the sic widely 
b} making a dorsal incision from the orifice backwards clearing out the 
stones and then performing circumcision if the foreskin is i ery hypertrophied 
If there is much associated sepsis it is better to leave the circumcision until 
the inflammation has subsided Alternatively if the dorsal slit is earned as 
far as the level of the coronal sulcus and the prepuce is not greatly hyper 
trophied further circumcision is as a rule not required 

H P Winsbury White 
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CHAPTER LVXVIII 


THE MANAGEMENT OP GLYCOSURIA IN GENITO- 
URINARY SURGERY 

CAUSE OF THE GLYCOSURIA 

W HLN a pit lent who requires surgical treatniont is found to have 
a substance in the urmo which reduces Fehhng s or Benedicts 
reagent it is essential to decide by appropriate tests that the reduc 
»ig substanco is in fact glucose Although the majority of patients with 
glicosuria suffer from diabetes mcllitus the possibility of non diabetic glyco 
sum bung present must be remembered Oier activity of the anterior 
pituitur\ thyroid or adrenal glands may lead to liyperglycanma and glyco 
sum l lie evistcnco of such conditions can usually be diagnosed by the clinical 
features of acromegaly Cushings syndrome thy ro toxicosis etc The treat 
nient of the resulting ghcosuna m these states consists primarily of measures 
mined at reducing the actmty of the gland concerned The hypergly cwroia 
of these endoermo disorders is usually moderate in degree and in general calls 
for no Rpocml pro operate e treatment since the danger of ketosis is negligible 
Occasionally they aro associated with a true diabetes of a very severe type 
which must be treated on tbo lines described hereafter 

In contrast with the glycosuria due to endocrine dyscrasias glycosuria 
ma\ result from a low cred renal threshold or from a delay in the mechanism 
for htorngo of carbohydrate in the li\er The diagnosis of these two conditions 
can only ho made from symptomless mild diabetes melhtus by means of a 
glucose tolerance test This test should invariably be carried out when doubt 
exists in order to obi lato the submission of the patient to unnecessary dietetic 
restrictions and to proicnt the production of hypoglycemic attacks should 
insulin be unnecessarily employed 

This chapter will be deioted to the management of a patient suffering 
from pro\ ed diabetes melhtus who requires operative treatment 

TREATMENT OF SURGICAL DIABETICS 

The general principles underlying the treatment of surgical diabetics 
are in the main the same no matter the nature of the disease present or the 
organ affected It is proposed therefore to discuss such general principles 
first and thereafter to refer to some points of special interest to the gemto 
urinary surgeon 

Impoptance of medical treatment — The modern treatment of surgical 
diabetes with properly controlled diet and insulin has largely reduced the 
liability to post operative death from acidosis dehydration and circulatory 
failure Sve\ ertheiess even in the most skilled hands major surgical operations 
on diabetics still entail considerable nsk to life which bears a correlation to 
the skill displayed m the control of the disease Joshn (1940a) says that 
the mortality in cases operated on in clinics with special experience of iliabottc 
treatment is about 7 per cent as compared to 20 per cent when operation is 



960 TEXTBOOK OF GENITO-URINARY SURGERY 
performed under less favourable conditions To obtain the best results the 
writer submits the following recommendations 

Place of operation — Since the surgeon cannot be expected to have an 
adequate knowledge and experience of modern methods of treatment of 
diabetes with msulm and diet he should not assume responsibility for the 
medical aspects of the case but should obtain the co-operation and help of 
an experienced physician The operation should be performed only in a nursing 
home or an institution where proper facilities are available for intravenous 
therapy and where instructions regarding diet and insulin can be safely en 
trusted to a nurse experienced in this particular field When these conditions 
are fulfilled there exists no contraindication to operation on diabetics, and the 
decision whether to operate or not should be determined entirely by surgical 
considerations The successful removal of sepsis by operation and the preven- 
tion of its arising are factors of great importance in improving or arresting 
the diabetic state 

Choice of ancesthetic— The choice of anaesthetics is of paramount importance 
because of the danger of ketosis which is liable to develop from the consequent 
hepatic damage and from dehydration resulting from post-operative vomiting 
Chloroform should never be used and ether is also best avoided Local anaes- 
thesia should be employed whenever possible or if fuller relaxation is required, 
spinal anaesthesia, preceded if necessary by narcosis with nitrous oxide and 
oxj gen If general anaesthesia is essential, reliance should be placed on nitrous 
oxide and oxygen and the period of anaesthesia should be as short as possible 
Morphia increases anoxia and if given at all should be used only m small 
doses such as £ gr 

Control of diabetes prior to operation — Unless immediate operation is essential 
to save life every attempt should be made to control the diabetes prior to 
operation and thus bring the patient to surgical treatment free of acidosis and 
dehydration and with a blood sugar as near normal as possible 

Consideration of the emergency of the operation — The management of a case 
of surgical diabetes is essentially based on two considerations First, whether 
the case constitutes a surgical emergency requiring immediate operation or 
whether operation can be delayed until the diabetes is controlled And 
second the assessment of the severity of the diabetes as judged by the clinical 
state of the patient and the examination of the urine for sugar and ketone 
bodies and if possible, the blood for hyperglycemia It should be remem- 
bered that a positne result with Gerhardt s (feme chloride) test is of more 
serious significance than a positive Rothera’s (sodium mtro prusside) test, 
since the former test is less delicate and when positiv e, indicates approaching 
coma 

Diet avd insulin requirements in pre operative and post-operative 
treatment- — Since the diet and insulin requirements vary widely in individual 
eases and m the same case from time to time it is not possible or desirable 
to give a scheme of treatment suitable for all cases It is possible, however 
to Jn> down certain general principles 

Aon emergency cases — (1) If the operation is a relatively simple procedure 
winch can be carried out under local or spinal anaesthesia, and if the diabetic 
state is of mild degree which can be controlled by diet alone it is usually un 
necessary to give insulin prior to operation or to alter the diet except that for 
the twenty -four hours prior to operation the bulky green vegetables should be 
replaced fo} more concentrated carbohydrate foods and by glucose 

(-) If tho operation constitutes a major surgical procedure, and if the 
patient is suuenng from diabetes of moderate or marked seventy requiring 
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wsuhn, operation should be delayed if possible until the hyperglycemia 
and the ketosis, if present, are brought under control by diet combined with 
insulin The diet should be light and easily digested, and should contain at 
least 150 gm of carbohydrate daily and be relatively low m fat A suitable 
diet, as recommended by Davidson and Anderson *(1942) is appended (I) 
The amount of insulin to be given at each injection can be assessed approxi- 
mately by the result of Benedict s test for sugar m the urine If the colour 
is deep red, give 30 to 40 units of soluble insulin , if deep yellow 20 to 30 
units, if yellow green, 10 to 20 units The higher figure should be Used 
in each case if ketone bodies are present as well as sugar Although a com- 
bination of zinc protamine insulin and soluble insulin can be used for pre- 
operatiN e and post operative purposes, the more rapidly acting soluble insulin 
is to be preferred Plenty of fluid should be taken in the days preceding 
operation to counteract the danger of post operative dehydration On the 
day of operation three hours before removal to the surgical theatre the 
patient should take 30 to 40 gm of glucose in a glass of water flavoured w ith 
orange or lemon juice and an injection of J5 to 30 units of soluble insulin 
phould be given, the dose depending on the assessment of the seventy of the 
diabetic state Assuming that the operation takes place during the morning, 
in the lato afternoon or evening of the day of operation the patient should 
be placed on the type of diet recommended by Lawrence for the treatment 
of coma Such a diet consists of a variety of fluid feeds each containing 
approximately 25 gm of carbohydrate gnen every three to four hours 
Examples of such feeds are as follows — • 

(а) Orangeade Orange juice 3£ oz (100 c c ) Glucose J oz (15 gm ) 

Water flavoured with lemon juice 

25 gm carbohy drate 

(б) Thin porridge from f oz dry cereal (oatflour, cream of wheat, barley 

flour) 

Hot milk, 6 oz 

24 gm carbohydrate 

(c) Bread, | oz 

Milk, 6 oz 

Sugar, 5 gm (1 teaspoonful) 

25 gm carbohy drate 

( d ) Benger s food, \ oz (dry weight) 

Milk, 6 oz 

Sugar 5 gm (1 teaspoonful) 

25 gm carbohy drate 

Insulin is given eiery six hours, that is before e\er> second feed, the 
dose being regulated by urinary analysis as already described If post- 
operative retention occurs, specimens must be obtained bn catheter If, 
for any technical reason connected with the nature of the operation or because 
of post-operative vomiting, the patient is unable to take food or fluid by 
mouth recourse must be had temporarily to ivtraves ous therapn \ cannula 
should’be tied into a vein and glucose and water must be given as a continuous 
dnp m the form of 5 per cent glucose saline Not less than 3 litres or more 
than 5 litres should be given in the twenty four hours Insulin should bo in- 
jected every four to six hours in doses regulated by the method of urine analy sis 

desCT^ed^abovCf^ir ^ fort ^ eig ht hours after operation the patient should 
be placed on a fluid diet containing approximately 1,000 calories and Ho 
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cm of carbohydrate An example of such a diet is appended (II) (Dunlop 
l)a\ idson and McKee 1946) The number of injections of insulin can be 
reduced to three daily Thereafter the patient is usually well enough to bo 
transferred to a light con\alescent diet containing 150 gm of carbohydrate 
as appended and msulm can be given twice daily A gradual return can be 
made to a permanent maintenance diet the amount of insulin being adjusted 
as necessary 

Emergency case s — If a major emergency arises requiring immediate opera 
tion the patient should receive three hours before operation 30 gm of glucose 
b\ mouth and 10 to 20 units of soluble msulm if he is a known diabetic who 
has been controlled by diet alone whereas if he has been an insulin treated 
case he should receive 40 gm of glucose and a dose of insulin which represents 
Ins normal morning msulm dose plus 10 additional units 

If the diabetes is discovered for the first time immediately prior to an 
emergency operation 30 to 50 gm of glucose and 20 to 40 units of msulm 
should bo given three hours prior to operation the quantities being regulated 
by the results of unnary anal} sis and the clinical state of the patient 

The subsequent post operative treatment should be on the lines described 
above 

SOME FEATURES OF SPECIAL IMPORTANCE IN 
CENITO URINARY SURGERY 

Gfmto urinary complications of diabetes — Incidence — The genito 
urinary complications of diabetes requiring operation are apparently un 
common since Joslm (1940b) reports an incidence of only 123 operations 
on the genito unnary tract out of 2 941 operations performed on diabetics 
in the Xew England Deaconess Hospital between 1923 and 1939 

Tuberculosis — Tuberculosis of the genito urinary tract in diabetics appears 
to be extremely rare as Joslm reports no case in the statistics of the Deaconess 
Hospital 

Unwary injections — Those requiring medical treatment are however 
particularly liablo to occur and have an inhibiting effect on the efficacy of 
insulin treatment nnd cause a deterioration in the diabetic state The surgical 
rcmovnl of septic foci in the urinary tract and the restoration of free drainage 
b\ removal of obstructions to the output of unne arc factors of considerable 
importance in the pre\cntion and treatment of gemto urinary infections 

Uv.v.v.ry ftwlvceyAws — If vwwmy ?mVK>tp\,Yc% mo Vo be crnpVy ed xn diabetes 
mclhtus on general principles it would appear wise to avoid those of which 
the efficacy depends on the production of an acidosis i e the kctogeiuc diet 
or nmtulclic acid nnd ammonium chloride 

Control oj diabetes before operation — In the majority of cases of genito 
tirumrv disease requiring operation the operation can be delayed for a few 
da\« to enable tlie diabetic state to be got under control This is particularly 
thi TOM' in vcsicnl obstructs c lesions where preliminary suprapubic drainage 
is first undertaken Tho great improvement in the patient s health which may 
lollon tins procedure may convert a severe diabetes into one of moderate 
seventv or relative mildness 

Itenal failure com; hcafion — When tho patient is suffering from renal 
Injure as well as diabetes mcllitus tho possibility of acidosis of two different 
tvjios occurring simultaneously must bo remembered The giving of alkalis 
in large <Ioms cverv two to four hours in such cases in addition to tho treat 
inent outlined nbovc for the control of ketosis would appear to bo based on 
sound principles 
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Urinary obstruction — Where obstruction to the urinary output is present 
the procuring of specimens of urme for analysis of sugar and acetone may 
present a serious problem Moreover if the bladder can only be partially 
emptied it becomes evtremelj difficult to correlate the urinary findings m 
relation to the coincident hyperglycasmia In this case the regulation of 
insulin dosage according to the results of Benedict s test should onlj be 
attempted if the sample of urme is obtained by catheter ever} four to sit 
hours and the surgeon is satisfied that on each occasion the bladder is com- 
plete!} emptied If these requirements cannot be fulfilled it is essential to 
regulate the treatment b} blood sugar estimations made on samples of blood 
withdrawn on at least too or three occasions in the twenty four hours prior 
to and subsequent to operation 

When anuna results from impaction of a calculus or from any other cause 
the dosage of insulin must be based on blood sugar estimations until urinary 
secretion is re established 


Appendix I* 

• rFrom JMrld.ioo JL S. P and tndmon I A 1191**) Tut book ol D rtctics London p • 
LIGHT DIABETIC DIET 

Approximately 1 oOO calories wjth 150 gm carbohydrate 


Soluble insulin 

Breakfast — ^ 

Strained porridge 3 tablespoons or equivalent j 

Milk (6 oz ) for tea and porridge l i 

White crustless bread toasted 1 oz (weigh before toasting) j 
1 egg scrambled or poached J 

Forenoon — 

Cup of Marmite \ 

Two cream crackers / 


Dinner — ■ 

Chicken or rabbit 2J oz ‘ 

Sie\ ed carrot 2 oz J 

Crusted white bread 1 oz V 

Stewed apple 3$ oz or equivalent I 
Serve with milk 2} oz J 

Soluble insulin 
Tea — 

\\ hite fish or sweetbread, or cold tongue 3 oz 
White crustless bread 2 oz 
Butter (or i itarainized margarine) from ration 
Milk for tea and fish 5 oz - 

Supper — 

Benger s or fine cereal 1 oz 
Milk 6}oz 

Bedtime — 

Orange juice 3| oz 
Glucose i oz 

Da Ij Rations — 

Total milk 20 oz (l pint) included above 
Total butter (or vitaminized margarine) It ° 


Cho 
40 0 


Calories 
359 0 


280 8 
1 52° 1 
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Appendix II* 

• From Dunlop I> JI Daril«on 1 S P *od McSee J ^ (194ft TextbooV or Medical Treatment 4th ed 
F4o p 3>3) 

FLLtD DIET FOR D\\ FOLLOWING OPERATIO V 

Earfj Uont.Oj- °" b Pr °‘ ^ 

Cup of tea m Ik * tablespoonfuls 15 10 10 

730*ir- 
Sol ble msul n 

Brealjait 8 am — 

Strained porndgo (4 tablespoonfuls dry meal) 20 0 5 0 - 0 

Hot mil. .« 755000 

10 am — 

M Ik 1 ot or cold o oz 7o5060 


S ommI carrot 1J oz 
Or Tomato i i cc 3 oz 

Stock or itovnl m teouired 
M Ik I u 1 1 ng 
Dr, cereal l oz 
Milk fioz 
M»lktowr%e 2 oz 

Tm 4pm — 

T » with m Ik 1 or 

One tc 1 1> <c 1 1 or J oz tl n breal with butter to cover 


$ PP" ” P M — 

Ik n«, r * 1 ood ) oz 
M Ik fj oz 
S ijjar 1 to upoonf il 


t Ora >0 10 00 3 oz 
hu„ar 1 tenjKxmf I 


II rl k« I tal Impoonfil 


I..,",?! 1 'll!"") Textbook of D.eteteo Loo loo p 27' 

IJo. ttt -I ;i,„w l jV3-7 ,MCNrr J " l ""° l Textbook of Mod ent Tret. 

— iL!.»i "ATI, iMht " -* h « | '-o- 1 ™ p *» 
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Actmomycc9is, renal, pathology, 830, 83V 
primary, 829 
prognosis 831 
signs and symptoms, 830 
treatment, 831 832 

\dami, J G , on lessened cellular resistance and 
caTctnoma, 413 

Addison s disease, atiology, 1 1 
nephrectomy followed hy , 152 
Adenitis, suppurative inguinal, chancroid com 
plicated by, 782 

Adenoids, enuresis associated with, 269 
Adtenal(sl 

connective tissue between kidneys and, 6 
ectopic, 22 
fascia, 9, 11 

hyperplasia See Suprarenal glands, hyper 
plasm of 

in hilum of kidney, 8 
solitary kidnej , 17 
left, in relation to kidney, 5 
medulla, tumours of See Suprarenal glands, 
medullary tumours 
renal operation and, 5 
resta, as origin of Hypemephromata, 113 
See also Chromaffin rests 
right, in relation to kidney, 5 
See also Suprarenal glands 
Adrenalectomy in cancer of prostate, 523 
Adrenalin, contraindicated in urethral Btnc 
ture, 646 

effect on glomeruli, 26-27 
in adrenal medullary tumours, 130, 131 
carcinoma of bladder, 326 
kidney perfusion, 26 
Adrenogenital syndrome, 131 
Adrian, C , on gall stones in urinary bladder, 
335 

Agenesis, vesical, 291 

Air embolism, following instrumental cysto 
grnnhy, 255 

Air raids, renal injuries in, 80-81 
Albnrrnn, suburethral glands of, adeno 
carcinomn of, 318 

Alba iron, 3 , on congestion of kidney in 
hj Uronephrosis, 94 

Albright, Y , el al , on solution to dissolve 
calcium phosphate stones, 918 
Suhy, II 3 , amJ, on" G" solution in cystitis, 


Albumen, in urine, m hydronephrosis, 93 
Albuminuria, bismuth causing, 851 
febrile, 139 

movable kidney and, 61, 03 
oliguria in, 28 j 
postural, 49-50 

Alcohol, in carcinoma of bladder, 326 
pollnkiuria caused b> , 260 
Alcoholism, kidney In, 15 
AWio.C , on infiltrating hyperplasia of bladdei 
neck, 500 

and Visam. L, on connective tissue plane 
leading to \ erumontanum. 51 1 
Alkaline cystitis, chronic, diagnosis, 239 
phosphate* in urine, 57 
Allantois, 2S9, 290, 290 
All Saints’ Hospital formula for cocaine aiurs 
tliesia, 6(6 

Alyen, K 1’., on dislocation of testicle, 542 
American Aeissenan Medical Society” or 
milphndiarme in gonorrhcca, 806 


American Urological Society, questionnaire on 
nephrectomy for polycystic kidney, 
111 

Ammonia, formation of, by renal tubules, 
25 

Ammonium chloride, as diuretic, 26 

as urinary acidifying agent, 461, 469, 766 
in bladder injuries, 315 
prostatectomy, 481 

magnesium phosphate crystals, in urine, 5 1 
mandelate, in urinary infections, dosage, 766 
nitrate, in bladder injuries, 315 
urate, in urine, 49, 51 
Amoebic infections, of scrotum, 626 
sigmoiditis, intestine vesical fistula caused 
by, 345 

Amputation, circular, of penis, technique, 611 
flap, of penis, technique, 619-611 
Amussat, J Z , on prostatectomy, 452 
Amyloid disease, of kidney, concretions m, 894 
nephrosis, 139 

Anaemia, bladder papillomata and, 320 

embryonic adenocarcinoma associated with, 
115 

Anaesthesia, inhalation, for operations on 
bladder, 357 

local, for operations on bladder, 357 
spinal, cauda equina lesions caused by, 348 
for operations on bladder, 357 
carcinoma, 330 

retention of urine following, 264 
Anastomosis, ureteric, 205-209 
ureteropelvic, for hydronephrosis, 102, 205 
uretero ureteric, end to end, operative tech- 
nique, 205-206 

end to aide, operative technique, 206-207 
side to side, operative technique, 207 
ureterovesical, 207-209 

transpentoneal route, operative technique, 
207 

transvesical route, operative technique, 
207-209 

Anderson, H K , Langley, J N , and, on nerve 
supply of bladder, 228 

Anderson, I A , Davidson, L S P , and, diet 
for diabetes mellitus, 963 
Androgen therapy, 538 

in cancer of prostate, 523 
castrates, 538 

urinary, in enlarged prostate, 435 
Androsterone, 534-535 
Aneurysm, false, of renal artery, 69 
of aorta, 69 

renal artery, 69-71 
wtiology, 69 
clinical features, 70 
diagnosis, 70 

displacement of organs by, 69-70 
haematuna, 70 
intravenous urography, 69 
pain, 70 

pathology, 69-70 
rupture, 70 
statistics, 69 
traumatic cases, 69 
treatment, 70 
X ray diagnosis, 70 
Anorchism, 541 

Anthiomalino, in schistosomiasis, 822 

Anthonj ’e ht hot rite, 94C 

Anthrax, bnlnnopostlntis caused by, 620 
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Antimony, In granuloma inguinale, 627 
venereum, 785 

lymphogranuloma inguinale, 787 
schistosomiasis, 816, 822 
Antiseptics, urinary See Unnaiy antiseptics 
Anuria, 285-288 
aetiology, 286-287 
calculous, 921-027 
aetiology, 288, 921-923 
catheterization for, 025-926 
diagnosis and examination, 924-92o 
differential, 323, 925 
incidence, 921-922 
obstruction in, types, 922-923 
operative treatment, 926 927 
signs and symptoms, 923-924 
treatment, 925-927 
ureteric instrumentation for, 43 
carcinoma of bladder causing, 323 

diagnosis from calculous anuria, 925 
corrosive sublimate causing, diagnosis from 
calculous anuria, 927 
definition, 287 
diagnosis, 287, 287 
hysterical, 287 
in eclampsia, 287 
hydronephrosis, 97, 287 
nephritis, 286, 288 
polycystic renal disease, 108 
toxscmic kidney, 139 
ureteric obstruction, 286 
mechanism of, 286 
nervous system and, 287, 288 
post operative, 286-287 
treatment 2S8 
prognosis 287 
reflex 923 

retention of urine causing, 264 
sulphonamides causing, 286, 288 
tolerance period, 285 
treatment, 287-288 
tumour causing, 287 
urtemia and, 285 

urinary calculus causing, 286 287 
Anus development of, 290 

imperforate, congenital fistula associated 
with, 345 

hydronephrosis associated with, 86 
pain in, carcinoma of bladder causing, 323 
Anwryl Davies T , on vesiculitis in gonorrhcea 
871 

on v itahty of gonococcus, 858 
Aorta, aberrant blood v essels arising Irom, 22 
aneurysm of, 69 

appearance at renal operation, 5 
blood vessels from, supplying double kidney, 
21 

chromaffin bodies along course of, 21-22 
mistaken for aneurysm of renal artery, 70 
plexus, 7 

Aortic renal ganglion 7 

Appendicitis diagnosis from epididymitis 669 
renal colic, 901-902 
pneumatuna and, 60 
Appendix, abscess of, 7o3 

diagnosis from malignant ectopic testicle, 
571 

urachal cyst 298 

concretions from, migrating to bladder, 335 
in relation to right ureter, 8 
nephralgia and 140 


Archer, G F , Uhle, C A XV , and, on primary 
adenocarcinoma of Cow-per s glands. 

Arcuate ligaments 6 148 149 
Arcus tendineum, anatomical relations, 221 
Argy 11 Robertson pupils in tabes, 444 
Argyrol, after urethral dilatation 406 
for cystitis 697, 698 
urethral tumours 412 

Arnold, Gibson and. on glandular enlargement 
and testicular tumour, 566 
Arrhenoblas toma 132 

Arsenical compounds, in atony of prostate, 434 
m syphilis, 843 849 

intravenous injection of, technique 845 
pentavalent, 849 
tnvalent, 843 844 
Arsphenamine compounds 844 

blood dyscrasias caused by, 848 
contraindications 849 
diglucoside, 844 
jaundice caused by, 848 
polyneuritis caused by, 848 
toxic effects, 846-849 

diet in treatment, 848 
local 816 

Arteriosclerosis, hsematuna caused by, 62, 5* 
in enlarged prostate, 458 
pollakiuria in, 2C0 
prostatectomy and, 340 
Artery pes) 

cremasteric, 586 
hypogastric 222, 225 
in children, 215 

lliao, aberrant blood v essels and, 22 
in relation to ureter, 164, 190 
inferior capsular, 7 
vesical, 8 

intercostal, eleventh 7 
tenth, 7 

mesenteric, inferior, horseshoe kidney and, 

19 

unilateral composite renal mass and, 21 
of male urethra, 372 
renal, 7 

aberrant, in hydronephrosis, 93 
aneurysm of, 69-70 
aetiology, 69 
clinical features, 70 
diagnosis, 70 
false, 69 
hsematuna, 70 
pathology, 69 70 
statistics 69 
traumatic cases, 69 
treatment, 70 
X ray diagnosis 70 
course of, 24 
development of, 14 
in displaced kidney, 14 
hydronephrosis 89, 90, 92 
intravenous ur ogram, 69 
rupture of, 70 
spermatic, 586 

Bubcostal. in relation to kidney, 7 
umbilical 225 
vaginal, 225 
vas deferens 586 
vesical, inferior, 225 
superior, 225 

Arthritis, gonococcal, treatment, 865 
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B*1I, > , on malignant?} in undescended testicle 
after hormone therapy, 572 
Bell's muscles, 254 
Belladonna, in cjstitis, 69o, 738 
in treatment of urinary incontinence 282 
Bellevue Hospital, New York, incidence of 
renal injuries at, 72 
Bellini, ducts of, 24 
Belt, suprapubic drainage, 366, 367 
Benadryl, in urticaria caused by penicillin, 8a3 
Bence Jones protein in urine, 49 
Benedeh, T, and Olkon, D B on lympho 
granuloma inguinale, 787 
Benedict’s reagent, 50 
Bfatque scale, 256 

Benzene, m administration of testosterone 
propionate, 535 

preparations of androgens in sterility, 53S 
Berry, N E , on diphtheritic infection of penis 
and urethra 620 

Berthold, on internal secretion of testicle, 534 
Bcssemnns, J F A , on tirulenco of .S' pallida, 
834 

Betts, A J V, on ftcfiotapatv 845, 847 
Beucli&t, E S , Peterson, D B , and, on 
psychotherapy in gonorrhoea 868 
Bevan's operation for imperfectly descended 
testicle, technique, 557 

Beveridge, \\ I B , on pleuropneumonia like 
organisms in urethritis, 630 
Bi coud5 catheter, 241, 242 
Bulgood, C Y , Ottcnheimer, B J , and, on 
torsion of testicle, 543 

Bierberbach, \\ D ■ and \ lbber, F , on appear 
once of testis in orchitis, 672 
Bigelow’s evacuator, 241 

in removing sloughed bladder papilloma, 
320 

Bile m urine, 49 

tests for, 50 

Bilharz, T , on schistosomiasis, 815 
Bilharziasis See Schistosomiasis 
Biliary colic, diagnosis from renal colic, 802 
Bilirubin, test for, 50 
Bmiodide of mercury, in cystitis, 607 
Birch Hirschfeld, F V , on hypemepliromata, 
113 

Birth, bladder at, 296 
Birth, renat dilatation at, 86 
Bishop, P M F on management of un 
descended testicle, 5o3 

Bishop, Stanmore, procedure in nephrectomy, 
67 

Bismuth, administration of 850 
in congenital syphilis, 857 
syphilis, 854 
preparations of, 850 
toxic effects, 850-851 
Blockwater fever, hscmoglobinuria in 52 
Blackwood, C M , on hydronephrosis jn pre 
mature children, 85 

Bladder, 8 

acne, in schistosomiasis, 817 
actinomyces from, 830 
adenomata, 317 

afferent and efferent nerv e fibres of, 228 
ammonium magnesium phosphate deposits 
in, 59 

anatomical fixation, 220 
anatomy, 220 237, 2 j3-2o 4 
angiomata, 317 


Bladder, anterior true ligaments. 223 
at birth 296 
atony of, 352 354 
definition, 352 

diagnosis from carcinoma of prostate, 353 
infrequent micturition causing, 262 
obstruction and, 353 
primary, 445 

bald growths, 317, 318, 323 
bas fond, 2o4 
blind area, 2o4 
blood supply, 225 

blood vessels abnormal and normal appear 
ances, 273 

bullous wd em a m, conditions associated 
with, 686 

calculous disease of, 928 See also Anuria, 
calculous , Calculus(i) vesical 
carcinoma of, 210, 318, 322 326 
fetioJogy, 322 
complications 323 
diagnosis, 323 324 
diagnosis from abscess 687, 695 
cystitis, 695 
fistula follow mg 342 
treatment 349 
inoperable, 329 
prognosis, 325-326 
prostatic enlargement and, 445 
radium treatment 329 333 
end results, 332 333 
operative mortality, 332 
technique, 330-332 
post operative, clinical course 332 
tumours suitable for 329 330 
squamous celled, 317 
symptoms, 322 323 
treatment, 324 
u*ine in, 703 

See also Bladder, malignant growths of 
closnro of, after care, 366 
operative technique, 362-363 
prostatectomy anil , 516 
sutures for 363 
clots in, 239 241 

compression of retention of urine caused by, 
264 

concretions from appendix in, 335 
congenital absence of, 291 

irritability, pollakiuna in, 260 
malformations 2S9-29S 
contraction of 224 
action on growth 53 
by stimulation of sigmoid gyrus, 234 
cauda equina div is, ion and, 230 
diagnosis from bladder neck destruction, 
268 

distension causing 232 
nervous lesions affecting, 228 
pelvic nerve stimulation causing, 229 
urinary incontinence with, 206 
dermoid cysts of, 317 
development of, 290 
developmental primordia, 289 290 
diseases of, urethral pain in, 258 
distension of 224 
at operation, 358 
cerebral cortex lesions and, 234 
diagnosis 431 

from urachal Cyst, 298 
urine in cave of Betzms, 394 
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Bladder, distension of, dia gnosis, mist a kes of, 237 
division of cauda equma causing, 230 
hydronephrosis and, 87 
m cat, 232 

in nocturnal incontinence, 265 
reflexes evoked by, 232-233 
sensations resulting from, 229 
with air, 358 
with lotion 35S 
X ray appearance, 240 
diverticulum of, 299 304, 929 930 
aetiology, 299 

calculi associated with, 299, 300, 303 
carcinoma, papillary, and, 300 
complications, 299-300 
congenital, 292 
aetiology, 292_ 
diagnosis, 265 

diagnosis from double bladder, 291, 292 
in children, 292 
cystographj, 254, 300-302 
definition, 299 
diagnosis, 300 

difficult micturition caused by, 262, 263 
fistula caused bv, 340 
incidence in children, 292 
malignant growth m, 324 
Marion’s bladder neck disease and, 353 
operative damage, 313 
prostatectomy and, 456 
prostatic enlargement and, 442, 443 
obstruction and, 513 
pus in urine and, 281 
retention of urine caused by, 264 
size of, 299 
structure, 299 
sjmptoms, 300 
treatment, 302, 304, 450 
tumour within, 299, 300 
dome of, 254 
double, 291-292 
incomplete, 292 
drainage of, 188, 198 

b> indwelling catheter, 460 

suprapubic cystostomy, 460-461 
following ureterovesical anastomosis 201- 
209 

dwarf, 291 

efferent nen e fibres, 22S 
emptying of, 226 
enema nozzle in, 334 
epithelial tumours found in, 123 
examination of, 236-256 
at operation, 198 
in knee chest position. 237 
semi lithotomy position, 237 
palpation of, 238 
percussion, 236 
perivesical space, 238 
phjsienl, 23b-238 
pre instrumental, 236-240 
rectal, 237-238 
simple instrumental, 240-245 
sjstem to be followed, 236 
unno examination and, 238- ‘’70 
vaginal, 238 
X raj, 239-240 
See also Cj stoscopj 
exploration of, 256 

exposure of, operative technique, 357-361 
exstrophv of, 292-294 


Bladder, exstrophy of, anatomy, 292-293 
complete, 295 
in adults, 294 
child, 293 

incomplete, 293, 294 
incidence, 293 
sex, 294 

renal infection complicating, 294 
symptoms, 293 294 
treatment, 294 

See also Subsymphyseal vesical exstrophy, 
extraperitoneal part of, rupture of, 222 
extroversion of See Ectopia vesicaa 
fascia surrounding, 220-221 
fibromata, 317 

filiform guide, as foreign body in, 403 
fistula; of, 339-347 
carcinoma in, 322 
foreign bodies m, 334-338 
aetiology, 334 
diagnosis, 336-337 
entry as result of violence, 335 
per urethram, 334-335 

accidentally in women, 334 
through bladder wall, 335 
extraction per urethram, 337-338 
through suprapubic incision, 338 
following operations, 33a 

passage of surgical instruments, 334 
from extra urinary source, 335 
m men, 337 338 
women, 334, 337 
pathological anatomy, 335-336 
pathology of foreign body, 335-336 
vesical, 336 

sexual perv ersion and, 335 
signs and symptoms, 336 
treatment, 337-338 
full, anatomical relations, 222 
function of, 226 
gall stones in, 335 
gangrene of, 692, 702 703 
etiology, 702 
compbcations, 692 
pathology, 702 
prognosis, 703 

signs and symptoms, 702-703 
treatment, 703 

tying in of catheter causing, 351 
gunshot wounds of, extraperitoneal, 311 
intrapentoneal, 311 
hematuria originating in, 53, 54 
hemorrhage of, papilloma causing, 322 
hairpin in, 335, 337 
hernia of, 304-306 
aetiology, 304 

anatomical v arieties, 304-305 
calculus and, 930 
diagnosis, 305 
extraperitoneal, 305 
intrapentoneal, 305 
paraperitoneal, 305 
symptoms, 305 
treatment, 305-306 
hypertrophy of « all of, 224 
hypogastric nerves and, 228, 229, 230, 231 
idiopathic dilatation of, 86, 87 
in amphibians, 226 
children, 225 
cjstitis, 224 
embryo, 162 
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Bladder, in female, 223 
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mammals, 226 
nervous disease, 236 

poljejstie renal disease, 109 
prostatic enlargement, 43 S 
relation to respiration, 222 
Ureter, 8 164 
solitary kidney, 17 
tuberculosis See Bladder, tuberculosis of 
infection, ureteric catheterization and, 44 
urethritis caused bv, 634 635 
inflammation of, 54, 5o 
in hydronephrosis, 96 
injuries of, 309-316 
at childbirth, 342 
in warfare, 345 
incidence, 309 
operative, 306 
pericystitis in, 704 

retention of urine caused by, 264 Ste also 
Bladder, wounds of 
interior of, 223 224 
colour, 224. 253 
internal meatus, 254 
intraperitoneal rupture of, IS 
ligaments of, 221 
anterior, 221 
in female, 221 
lateral true, 221 
pubo prostatic, 221 

lotion, injection of, in pathological con 
ditions, 229-230 
lymphatics of, 226, 238, 323 
malignant growths of, 21S 210, 322-326 
aetiology, 322 
benign growths and, 324 
complications, 323 
course and spread 323 
inoperable, 324, 320 
metastoses to lungs, 323, 325 
prognosis, 326 
situation, 323 
symptoms, 322 323 
treatment, 324 
uretero hydronephrosis, 99 
See also Bladder, carcinoma of 
methods for displaying difficult bladders, 304 
mucosa, abnormal and normal appearances, 
273 

muscles, 223 

electrical stimulation of, 2S2 
myomata, 317 

neck, after transurethral resection 494 
bar at, 50S 

congenital obstruction, 509 
destruction of, diagnosis from contracted 
bladder. 26S 

disease Marion s, 350, 353 
excision of, 511 
fibrous bar of, 509 
glandular bar of 509 
hypertrophy of, difficult micturition caused 
by, 262 

in emission of seminal fluid, 373 
incomplete retention of urine and changes 
in 266 

infiltrating hyperplasia of, 509 
inflammation of, in children, 270 272 
pain caused by, 374 
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Bladder neck, irritation of, poliakiuna caused 
by, 260, 261 
S) mptoms, 283 
obstruction, 445 
and urachal fistula, 297, 298 
ascending infection with retention in. 
725 

difficult micturition and 262 
diverticulum and, 299 300, 302 
post prostatectomy, 502 
ureteric prolapse followed bj, 176 
ureterocele followed by, 176 
vesical calculus and, 929 
poliakiuna and lesions of, 259, 260 261 
sclerosis of, 508, 509 

union mth distal urethra, operative 
methods, 397-398 

urinary incontinence with lesions of, 266 
nerve control of, disease or injury of, 

retention of urine following 725 
impairment of, vesical calculus and, 92 9 
nerves of, 226, 228 230 
neuralgia of 694 
new growths of, 317 333, 704 
benign, 317 
classification, 317-319 
diagnosis from cystitis, 685 694 
incrustation, 687 
doubtful nature, 318 319 
incidence, 317 

internal meatus, treatment, 322 
malignant See Bladder, carcinoma of 
probably benign 317 
nodular and infiltrating 317, 318 
opening of, adherent bladder and peritoneum 
at, 363-364 

secondary operation, 363 365 
Stages in, 3o9-36i 
operations jeopardizing, 313 
operations on 355-369 
after care, 366-367 
anesthesia, 357 
bladder closure, 3G2-363 
exposure, 357 361 
cystostomy, 356-357 
emptying bladder by pump, 3->9-36J 
for relief of retention of urine, 355-3o7 
incisions for, 3 oO 
injury at, 304 

Maealpine'a pelvis grip, 357 
operating sheet, 358 
prostate at, 428 
secondary, 363-365 
self retaining retractor at, 359-361 
akin incisions, 359 363 
suction drainage 368, 369 
surgical approaches 359, 363-364 
Trendelenburg position for, 357 
over distension, chrome, cystoscopy contra 
indicated, 248 
reflex evoked hv, 233 
residual urine causing, 3 10 
resulting in injury, 308 
overstretching of, in spinal cord lesions, 349 
papilloma of, 8, 318-322, 323, 32 i, 326 
setiologj, 320 

as preeancerous condition, 322 
clinical sign of malignancy, 319 
complications, 320 
course, 320 
cystoscopic view s, 319 
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Bladder, papilloma of, diagnosis, 320 

from simple prostatic enlargement, 445 
figuration of, calculus following, 930 
technique, 326 329 
in dye workers, 320 
malignant, 323, 32a 
operative technique, 359 
pathology, 319-320 
prognosis, 320 
treatment, 320-322 
urethra and, 410 
villous, 317, 319-320 
malignant, 317 
paralysis of, 264, 349 
paralytic infections of, abscess and, J1 
pelvic nerv es and, 229 
tumour pressing on, incontinence of urine 
and, 267 

peripheral nerves of, 228-230 
peritoneal relations, 222-223 
in female, 223 
male, 223 

posterior wall of, 254 
post operative drainage, 306-369 
post trigonal area, 254 
preparation of, at operation, 357 361 
projectiles in, 335 
prolapse of, 306-307 
astiology, 306 
diagnosis, 306 
treatment, 306-307 

prostatic urethral cyst extruding into, 405 
pump, 359-361, 388 369 
purpura of, haematuria caused by, 52, 54 
reduplication, 291-202 
incomplete, 292 
region, pain in, 257 
relaxation, in oat, 229 
retraetor(s), 322, 324, 359. 360, 361 
anterior, with detachable prostatn? specu 
him, 462 
illuminated, 402 
rug®, 224 

rupture of, 308 311, 640 
anuria and, 237 
cystography in, 255 
cystostomy. 311 
dingnosis, 256 
cx.tr aperitoneal, 306-310 
diagnosis, 310 

from rupture of urethra, 395 
pathology, 309-310 
pcnv esicnj space in, 238 
signs and symptoms, 310 
treatment, 311 

from over distension at htholapaxy, 948 
mtra peritoneal, 308-309 
wtiology, 308 
diagnosis, 308-309 
mortality, 314 

pathological predispositions, 308 
pathology, 308 
symptoms, 308 
treatment, 310-311 
operative technique, 3V0 
retention of urine causing, 263 
treatment. 310-311, 314 
wur wounds causing, 180 
sarcomata, 317 

schistosomiasis of, pathology, 817 
sclerosing atrophy of prostate and. 509 
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Bladder, sepsis, new drugs controlling, 472 
shape df, in children, 225 
in liv mg subject, 224 
sound, m diagnosis, 244 
technique, 937-938 
spasm, at cystoscopy, 253 
sphincters of, 227 
stammering, 262 
suction drainage, 368 369 
suprapubic approach, 359-361 
surgical anatomy, 220-226 

attachments and relations, 220 
in female, 221 
syphilitic lesions of, 840 
syringe, 358, 366 
systolic, 210, 219 

time for removal after transplantation of 
ureter, 218 

trauma See Bladder, injuries of 
trocar and cannula, Kidd's, 355-356 
tuberculosis of, 229, 680, 802 

diagnosis from abscess and ulceration, 687 
foreign body, 336 
simple cystitis, 694, 695 
fistula and, 342 
incontinence with, 266, 268 
local treatment, 811 
pericystitis in, 704 
tumours of, 218-219, 317-333 
calculus and, 930 
cystoscopy complicated by, 253 
diagnosis, 236, 237, 239, 240 
bv cystography, 254-255 
from rug®, 224 

diathermy for, vesical injury during, 313 
diverticulum and, 303 
doubtful nature, 323-324 
treatment, 326 
epithelial, 123 
haematuria caused by, 53 
mcrusted, diagnosis from calculus, 937, 939 
lithotnty and, 943 
lymphatic involvement, 238 
pollakiuna caused by, 260 
primary, incidence, 317 
symptom of, 42 
urine and, 239 

ulceration, h&matuna caused by, 53 
ulcers of, 701-702 
classification, 701 
simple, 701-702 
course, 702 
diagnosis, 702 
pathological anatomy, 701 
signs and symptoms, 701 
treatment, 702 

unabsorbable sutures and ligatures in, 335 
ureteric calculi impacted near, 260 
ureters and, in kidneys joined in series, 21 
urinary incontinence with lesions of, 266 
varicose v ein of, hamaturia caused by, 54 
veins of, 238 
vessels in, 224, 225-226 
wounds of, 311-316 
at childbirth, 342 
operation, 306, 313-314 
course, 312, 314 
diagnosis, 312, 314 
from within, 313 314 
from without, 311-313 
gunshot, 311 
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Bladder, wound* of, in warfare, 345 
incidence, 309 
mortality, 314, 315 
operative technique, 312-313 
pathology, 311-312 
penicillin therapy, 313, 315 
pericystitis in, 704 
physical signs, 312 
prognosis, 312 
radiograph}, 312 
results, 314-315 

retention of urine caused by, 264 
sequels, 3)5 

Bulphonaimde therapy, 314, 3\3 
symptoms, 312 
treatment, 312-313 
X ray opacities, 240 

Bladder wall, thickening of, diagnosis, 233 
Bland Sutton Institute of Pathology, Middle 
sex Hospital, renal actinomycosis 
specimen at, 831 

Bland Sutton, Sir John, on surgical treatment 
of malignant disease of testicle, 
572 

Bleeding points, at nephrectomy, 155 
In renal incisions, 147 
Blennorrhwfl, inclusion, 630 
Block, \V , on solitary cyst of kidney. 104 
Blood cells, red, in urine, 50, 51 
Blood chemistry estimations, in renal surgery, 

31 

Blood, clotting m kidneys, 9 
composition, kidney and, 23 
creatinine in, 31 
in urine See Hematuria 
lodoxyl in, 36 

pressure, adrenogenital syndrome and, 313 
glomerular, 24 
in air raid casualties, 81 
enlarged prostate, 43S 
renal failure, 450 
medullary tumours and, 130 
prostatectomy and, 478 
suprarenal tumours and, 130 
tests, of renal function 27, 30-32 
transfusion in renal injury, 80 

incompatible harmoglobmuria and, 52 
Blood urea, animal experiments and, 30-31 
clearance, definition, 32 
test, 32-33, 36, 457 
illustrative case, 33 
interpretation, 33-34 
technique, 32-33 
urine measurement in, 32 
estimation, in renal insufficiency, 30-31 
factors influencing elevation of, 31 
functionless kidney and, 43 
in polycvstic disease of kidney, 106 
maximum clearance, calculation of, 32 
nitrogen in, 31 
normal, 30, 32 

raised, polyuria following 283 
safety level for urogram, 37 
standard clearance, calculation of, 3- 
suprapubic drainage and, 35 
Blood v essels, as cause of hydronephrosis, 91- 

32 See also Kidneys, aberrant 
blood vessels 

at renal operations, 147 
in unilateral composite renal mass -1 
obstruction of ureter by, 99-100 
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Blood vessels, of bladder, abnormal and normal 
appearances, 273 
hilum, in hydroneplirosis 85 
renal, hsmarrhage of, 74 
rfile of, in kidnev infection, 9 
B1 inner, 11 F , on ruptured bladder, 314 
Boak, R A , Carpenter, C M , and Warren, 
S L , on virulence of S pallida, 834 
Boggon R H , on accessory testicle, 562 
Boils, uretliritis caused by, 631 
Bolliger, A , on prostatie and v esicular fluids, 
530 

Bonney e needle in closure of bladder, 363 
Boomerang needle and threader, 463 
Boracic acid, in cystitis, 697 
in gonorrhma, 863 

irrigation of bladder 369 
Boracic lotion in cystitis, 738 
Borthwick, W M , on genital tuberculosis, 860 
Bottini s transurethral approach to prostate, 
493, 50 0 

Bouchard, R , Laquicre, JI , and, on calculi m 
Coiv-per s gland, 532, 036 
on cancer following orehidopexy, 569 
Bougie(s) acorn tip, 378, 379 
Canny Ryall a mental, 644 
Clutton s, in urethral stricture, 645, 648. 649, 
6o0, 652 
definition, 646 

in examination of male urethra 378, 379 
introduction of, into male urethra, 370-371 
Lister s anterior urethral, 644 
steel, 644 

olivary gum elastic, 645 047-648 
technique in passing, 644-646 
See also Filiform guide 
Bower, large, in hydronephrosis, 85 
normal position of, 85 
movable kidney and relation to, 65 
Bowman s capsule, 23, 24 
in hydronephrosis, 8o 
plasma filtered into, 24 
theory of renal function, 24 
Boyd, R H , on treatment of sterility, 541 
Braasch direct vision cystoscope, 501, 504 
Braasch, IV F , Learmonth, J R , and, on 
hypogastric plexus, 18 i 
11 alters, 11 , and on polycystic renal disease, 
106 107, 110 

Braasch Bumpus punch, 501, 504 
Brady Urological Institute, perineal prostnt 
eetomy at, 489 

Brain Btem, lesions of, micturition and, 234, 348 
Bray, J L , Lowsley, O S , and, operation for 
impotence of traumatic origin, 
538-539 

Breast, carcinoma of, secondary growths 
causing disturbances of micturition, 
348 

Bright s disease, setiology, 9 
polyuria m 2S3 284 
Sec also Nephritis 

Brmdle H , el al , on penicillin m oil and 
beeswax, 8o3 

British Anti Lewisite See B A L 
British Drug Houses Universal Indicator in 
urinalysis, 49 

Brodel, M , on renal ring muscle system, 137 
Brodera, A C , McDonald, J R , and on 
seminoma 561 

Brongersma, cases of calculous anuria, 921, 9 — 
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Broster, L R , on. adrenal tumours, 132 

et al , on hyperplasia of suprarenals, 130, 131 
Brown, W H , and White, C F , on primary 
syphilis, 836 

Browne, F J , on pyelitis of pregnancy, 167 
on ureter in pregnancy, 166 
Bubo, climatic See Lymphogranuloma m 
guinale 

Buchanan, G , on atiology of actinomycosis, 
829 

Bucli tel, H , Thompson, G J , and, on re- 
section of prostate, 506 
Bucknall’s operation, 385, 386, 387-388, 389, 
654 

modification of, 388 

Budd, Hunt and, case of libido returning after 
orchidectoinj , 564 

Budge, J , on nerve supply of bladder, 228 
Buerger’s cystoscopic scissors, 178, 198 
Bulbocav emosus, 372 

reflex, in cauda equina lesions, 349, 351 
in spuxal cord lesions, 349 
Bulbo urethral glands of Cowper See Cowper’s 
glands 

Bulbous urethra, 371 

Bullet wounds, acute spinal lesions and, 350 
Bullous erdema, urethral, diagnosis from 
tuberculous lymphocyst, 405 
Bumm, E , on measurement of gonococcus, 858 
Bumpus, H C . on transurethral resection of 
prostate, 504 

Bumpus punch, 501, 502, 504, 505 
Bums, erosive balanitis following, 619 
hemoglobinuria following, 52 
Butennndt, A , on androsterone, 534, 535 
Butts, D C A , on etiology of lympho 
granuloma inguinale, 784 
Bywaters, E G L , and Beall, D , on crush 
syndrome, 139 


Cabot, H , on centrifugation of none, 731 
on infection of kidney, 709, 713 

mercurochrome in subacute haematogenous 
infection of kidney , 736 
vesical calculi, 939 

and Mcland, E L , on transurethral resection 
of prostate, 505 

I’nce, J M , and, on histology of undescended 
testes, 5G9 

Code, Sir S , and ll insbury-H lute, H P , cases 
of epithelioma of penis treated with 
radium, 615 

Ctreostomy, for intcstino vesical fistula, 347 
Cteeutn, in relation to right ureter, 8 
kidney displacement and, 14 
operative injury, 200 
Cafuine, as diuretic, 25 

renal vascular dilatation produced by, 25 
Cairns, H. \V H , on gyna-coronsty and testicu- 
lar tumour, 507 

on heredity m polycystic renal disease, 107 
injury and testicular tumours, 563 
Calamine lotion for exfoliative dermatitis, 848 
Calcified clots, site of, 225 
Calcium, calculus formation and, 887-889 
chloride, as urinary acidifying agent, 766 
gluconate, in gonococcal epididymitis, 873 
mnnuelato, in unnarv infections, 766 
oxalate, cnlculi, 50, U31 
crystals, in urine. 51, 56 
wits, in epididymitis, 670 


Calcium thiosulphate, for toxic effects of 
arsphen amine, 848 

Calcium hydrogen phosphate crystals, in unne 
51 

Calculous anuria. See Anuria, calculous. 

Calculus{i), albumin, 893-894 
bilateral, indications for operation, 919-920 
calcium carbonate, 892 
oxalate, 56, 931 
crepitus m diagnosis, 431 
cystine, 39, 892 

crystals associated with liability to, 51 
medical treatment, 912 
diagnosis, 440, 441 

from schistosomiasis, 820 
diverticulum of bladder associated with, 299 
300 

fibrin, 893-894 
foreign bodies causing, 884 
hasmaturia caused by, 52, 63 
in enlarged prostate, 440, 441 
Cowper’s gland, 532 
hydronephrosis, 83, 85, 87, 90, 96, 97 
renal growths, 118 
pelvis, 39, 120 

urethra, difficult micturition caused by, 
262 

incontinence of urine with, 266, 267, 268 
infected urine with nervous disease causing, 
350 

intestine vesical fistula caused by, 345 
jack stone, 892 

metabolism of substances forming, 887-888 
micturition interrupted by, 263 
nuclei of, 884 
oxalate, 892 

conditions for formation of, 890-891 
medical treatment, 912 
oxaluna and, 57 
passage of, 9 

periurethral, 953, 955-956 
phosphotic, 106, 892 

carcinoma of bladder and, 323 
in diverticulum of bladder, 303 
medical treatment, 912 
preputial, 621 957-958 
aetiology, 957 

pathological anatomy, 957-958 
signs and symptoms, 958 
treatment, 958 

prostatic, 440, 441, 446, 526-528 
astrology, 526 
diagnosis, 446, 526-528 

from cancer of prostate, 524 

concretions of seminal vesicles, 530, 
531 

symptoms, 528 
treatment., 528 
renal, 887-916 
Eetiology, 887-892 
theories of, 891 
age incidence, 892 
aseptic lesions, 896-898 
bacterial, 894-895 
blood pressure and, 138 
bone disease and, 889 
calcium and, 887-889 
calyx resembling, 40 
carcinoma and, 897, 898 
course and termination, 91 
cystin, 39 
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Calculus(i), renal, cystoscopy, 42, 90 >-906 
development, 895-896 
diagnosis from aneury sm of renal artery, 70 
essential lismatuna, 143 
diet and, 889-891, 918 
dissolution of, 918 019 
diurnal poUakiuna caused by, 259 
frequency, 891 892 
giant, 895, 903 

hydrocaJycosis complicated by, 894 
hydronephrosis caused by, 90, 96, 97 
in association mth amyloid disease, 894 
horseshoe kidney, 19 
hypernephroma, 114 
squamous celled epithelioma, 124 
polycystic disease, 106 
pregnancy, 889 

hydroureter of, 166 
incisions for remo\ at, 146 
infected, symptoms, 903-904 
injuries and, 77, 839 
multiple, radiographic appearances, 39 
nephrectomy', 161 
oxaiatar am, 883 
parathyroid hormones and, 88S 
pathology of kidney, 896-900 
of stone, 892-89t> 
phosphates and, 888-889 
position, 896 

prevention of, in tuberculosis of bones, 889 

pyelotomy, 152 

Banda]] a theory, 89] 

recurrences, 920-921 

resembling calyx, 40 

septic lesions, 898-899 

soft, 893-893 

spinal cord lesions and, 352 
symptoms, 128 
treatment, medical, 910-912 
surgical, 912-916 
uninfected, symptoms, 902 903 
vesical calculus and, relative incidence, 885 
X ray diagnosis, 39, 906, 907, 911 
retention of urine and, 264 
suprapubic removal, 228 
transparent, 906, 907 
ureteric See Calculus, urinary 
urethral, 951-957 
chemical composition, 952 
configuration, 932 
diagnosis, 265 
m female, 956-957 
male, 951-956 
setiologv, 951 
diagnosis, 953 

in prostatic urethra, 9»4-9o3 
pathological anatom), 931-952 
retention of urine and 9o6 
signs and symptoms, 952 9 j 3 
treatment, 9o3-956 
injury caused by, 400 
number, 952 

stricture complicated by, 639 
v oliBif, 952 

urethritis caused by, 629, 633 
one acid 892, 922 
urinary, 182 

abacterial pyuria and, 759 
{etiology, 883-884 
after treatment, 184 
anuria caused by, 286, 287 
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Cnlculus(i), urinary, avert in anesthesia for, 168 
bilbaraasis and, 8S3 884 
bladder injury followed by, 315 
catheterization, 171 
changes produced by, 899-900 
characteristics, 885-886 
chemical composition, 883 
colour, 886 
consistence, 8S8 

cystoscopie manipulation, 916, 918 
cystoscopy, 906 

diagnosis, 128, 169, 170, 1 71, 240 
from concretions of seminal v esicles, 531 
cystitis, 094 
pnlebohths, 225 
dietetic causes, 883 

dilatation of urinary tract as cause, 881 
faulty neuromuscular mechanism causing, 
174 

general features, 882-8S6 
geographical influences, 833 
heredity, 883 
historical, 882-883, 928 
hydronephrosis caused by, 6S, 67 
impacted, 201, 202, 203, 904-905 
in pregnancy, 741 
instrumentation for, 43 
location of, 197, 201, 203 
failure to find, 200, 202, 203, 948 
mimicked by ovaluna and phosphatuna, 
58 

operative treatment, 193, 197, 198, 200. 
201-202 

See also Litholspaxy , Vreterolitho 
tomy 

pathology, 895 
physical examination 903 
pollaknma caused by, £60 
position, 896 

postponement of removal, 203 
primary, 884 
race, 883 

referred pain from, 90") 
retrograde passage of, 203 
secondary, 881 

stenosis of ureteric orifice and, 174 
structure, 885-885 
symptoms, 904-005 

transplantation of ureter followed by, 217 

treatment, 108, 916-918 

tumour and. 120 

urethritis caused bv, 631 

urine leakage causing, 288 

weight, 880 

X ray diagnosis, 34, 35, 169, 17J, QOS 9 10, 
919 

vesical. 441, 928-9 >0 
(etiology, 928 930 
oge incidence, 928 
bladder neck obstruction and, 929 
carcinoma and, 322 
changes m bladder, 932-933, 937 
kidney , 933 
ureters, 933 

characters of, 030-932, 03 > 
complications and course, 934 
configuration of. 931, 935 
cystitis and, 077, 678, 934 
cystocele and, 930 
cystoscopy, 93 >-937 
deficiency distaso and, 928 929 
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Calculus(i), vesical, diagnosis, 236, 238, 240, 
934-939 

from cystitis, 604 
incrustations, 687 
difficult micturition and, 262, 263 
diurnal pollakiuria caused by, 259 
diverticulum and, 029 930 
failure to locate, 948 
formed on thread, 335 
fragmentation of, 932 
fragments left behind at operation, 948 
figuration of vesical papilloma followed 
by, 930 
historical, 882 
identification, 935-937 
impaired nerve control of bladder and, 929 
in children, symptom, 267 
intravesical operotions followed by, 930 
lithotomy, 949-950 
number, 930 

pathological anatomy, 030 933 
pericystitis caused by, 704 
prognosis, 940 

prostatic enlargement and, 449, 029 
rectal examination, 938 
recurrence of, 930 

renal calculus and, relative incidence, 883 

retention of urine and infection, 029-930 

sex incidence, 928 

situation, 931-932 

sounding bladder for, 937-938 

suprapubic fistula and, 340, 341 

symptoms, 258, 267, 933-934 

treatment, 941-950 

ulceration caused by, 701 

ureteric changes caused by, 933 

urethral stricture and, 929 

urgent micturition caused by, 261 

vesiculitis and, 666 

volume, 930 

X ray diagnosis, 938-939, 940 
See also Litholapaxy 

Callow, R. K , on castration after puberty, 
536 

Calomel, as diuretic, 25 

Calyces of kidney, 45-46 
calculus and, 83 
development of, 13 
epithelium of, m hydronephrosis, 85 
hypernephromata and, 114 
in hydronephrosis, 77, 84, 98, 99 
partial, 84 

polycystic disease, 105, 109-110 
solitary cyst, 104 

tumours, 120, 122 
uretenc growths, 126 
major, 46 
minor, 46 
movable, 61 
nng muscle system, 137 
Calyx cysts m hj datid disease, 824 
Campbell, M F, on cystometry in wvestig-i 
tioa of enuresis, 274 
on double bladder, 291-292 
enuresis, 276 
festal type of ureter, 185 
renal injury, 72 
ureterocele, 176 

Camphor monobromate, in gononhtea 862 
Cancer, chimney sweeps’, 596, 626 ’ 

mule spinners’, 596 


Cancer, ymruffin workers', 596 
See also Carcinoma 

Cannon ball nodules, in testicular tumours, 505 
Canny Rynll’s moatnl bougie, 644 
Canthnrides. urethritis caused bj, 634 
Capillaries, cerebral, emboli in, 30 
glomerular, 24 
Capsule, Bowman's, 23, 24 
in hydronephrosis, 87 
plasma filtered into, 24 
Carbachol, in prostatectomy, 481 
Carbolic acid, hamoglobinuna caused by, 52 
sterilization of cjstoscopes, 249 
Carbunclo of kidney, 139, 71 \ 710, 717, 718 
diagnosis, 752 

from netinomycosis, 830 
renal neoplasm, 42 
urosclcctnn pyelography, 42 
Carcinoma, bilbnrzinl, 819, 820, 821, 822 
effect of diathermy on, 408 
of abdomen, differential diagnosis, 140 
bladder, 210 318, 322-326 
fftiology, 322 
complications, 323 
diagnosis, 323-324 
from abscess, 687, 695 
fistula following, 342 
treatment, 340 
inoperable, 329 
prognosis, 327-326 
prostntic enlargement and, 447 
radium treatment, 329-333 
end results, 332-333 
operative mortality, 332 
technique, 330-332 
post operative, clinical course, 332 
tumours suitable for, 329-330 
squamous celled, 317 
symptoms, 322-323 
treatment. 324, 329-330 
urine in, 703 

Set also Bladder, malignant growths of. 
cervix, 182, 342, 345 
colon, pneumnturin and, 60 
corpora cavernosa, 413 
corpus spongiosum, 413 
Cowper’s glands, 413 
fossa naviculans, 413 

kidney, 112, 215, 119, 220, 221, 122, 123, 
129 

calculi and, 897, 898 
pancreas, route of spread, 1 1 
parotid, poly cystic renal disease associated 
with, 109 
penis, 609-617 

amputation for, mental state following, 
536 

halanoposthitis followed by, 620 
treatment, operative, 610-615 
radium, 614-617 

prostate, U, 443, 445-446, 522-525 
biochemistry, 523 
bladder inv oh ement, 324 
diagnosis from atony of bladder, 353 
prostatic calculi, 526 
hsematuna caused by, 53 
hormones in, 523, 524-525 
incidence, 481 

instrumentation causing injury, 398 

pathogenesis, 522-523 

radical retropubic removal, 486 
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Carcinoma, of prostate, retention of urine 
caused by, 456 

transurethral resection for, 502 
treatment, 498, 524-525 
Young’s operation, 487 
renal pelvis, 112, 123. 124 
scrotum, 627 

suprarenal cortex, 130, 131 
glands, 132 
testicle, 12 
bilateral, 562 
cluneal varieties, 564-567 
excision of, 554 
imperfect descent and, 5ol 
ureter, 126, 129 
urethra, 412-415, 639, 643 
uterus, a a cause of hydronephrosis, 87 
prostatectomy followed by, 433 
urine and, 413, 703 

Cardiac failure, specific gravity tests of unne 

cedema, mercurials in, 26 
Carling, E Bock, on tumours of kidney, IOj 
Carpenter, C M See Boak, B A , tt at \ 
11 estphal, L 
Cartilage, costal, 1 

in relation to kidney, 5 
Caruncle, h-ematuna caused by, 53 
Caruncles, urethral, in gonorrhoea, 877 
Carver, J , on gangrene of scrotum, 628 
Casoru test, m hydatid disease 826 
Castration, effects of, after puberty, 536 
before puberty, 536 
in cancer of prostate, 522. 524 
See also Orchidectomy , Testicle, excision of 
Cathelin, F , on wounds of bladder, 3lo 
Catheter, as foreign body. 3S9 
in bladder, 33 i, 336, 337 
urethra, 403, 404 
Bazy gum elastic, 698 
bulb, m ureteric stricture, 182-183, 184 
de Pezza, 241, 698 
feier, 245, 330, 7 59 
Foley, 496 
gum elastic, 447 

sterilizer for, 241, 243 
holder, Stedman’s, 362, 368 
indwelling, as cause of uterine contractions, 
742 

bladder drainage by, 461 
m cystitis, 698 
urethral injuries, 420 
urethritis caused by, 633 634 
introduction of, into male urethra, 370-371 
Jacques, 240 

Malecot a, 241, 356, 366, 460, 698 
Marion’s, 242, 698 
after prostatectomy, 513, 514 
Marshall, 447, 448 
Pasteau s, 242 
shock See Urethral shock 
sterilization of, cold, 241 
Tieznann’s, 240, 447 

after prostatectomy, 513 
tying in of, 350, 351 
uretenc bi coude, 241, 242 
coud£, 241 
double curve, 241 
Egyptian, 240 

fallacies introduced by passage of, 36 
filiform, 241 
62 


Catheter, uretenc gum elastic 241 
history of, 240 
tn diagnosis of neoplasm, 128 
hydronephrosis, 98 
indwelling, 1SS 
introducer 242 
Joly e electric sterilizer for, 45 
lubricants 244 
markings on 2 06 
metal, 241, 244 




241, : 


passage of ngid 245 
rubber, 240 241 
semi rigid or soft, 244 
technique 244-245, 240-247 
sterilization of, 44-45 241 243 
types, 170-171 240 243 
whip, 241, 242 
woven silk, 241 

See also Ureteric catheterization 
urethral fistula caused by 407 
Catheterization, ascending infection followmc. 

720 

complications, 441-442 
in acute renal infection with retention, 738 
enlarged prostate, 440 
retention of urine, 447, 736 
infection following, treatment, 449 
uretenc See Ureteric catheterization 
Cauda equina, division of, 230 

lesions of, bulbocav emous reflex m, 349 
micturition in, 348 
treatment, 351 

Caulk, J R , cases of calculous anuria, 921 
on chronic seminal xesicuhtis, 665 
Caulk s punch, 493, 500, 504 
Cave of Retzius, unne in. 310 

diagnosis from distended bladder, 394 
drainage, 311, 312 
Cavemastfie, 62 3-625 
acute, 623-624 
chronic, 624 625 
diagnosis, 624 
treatment, 624-625 
definition, 623 
fibrous, 606 
setiology, b06 
pathology, 606 
indurative, primary, 606 
secondary, 606 

to rupture of penis, 605 
plastic induration, 606 
Cavernous urethra, 372 
Cayenne pepper deposit in urine, 51 
Ceccarelli, G , on injury to scrotum and tumour, 
563 

Cedermark, J , on torsion of corpus testis, 543 
Cellulitis, following ureteric operations, 200, 201 
pelvic, diagnosis from extravasation of urine 
from ruptured urethra, 395 
fibrosis following, 352 
following prostatectomy, 472, 517 
perivesical, 238 
diagnosis 236 
retroperitoneal, 201 
elsus, on lithotomy, 882 
Central nervous system, diseases of, urinary 
tract infection in, treatment, 775 
Cerebral capillaries, emboli in, SO 

cortex, lesions of, micturition and, 234-235 
Cervicitis, gonococcal, 879 
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Cervix, carcinoma of, fistula following, 342, 345 
ureteric stricture and, 182 
dilatation of, in infant, shock evoked by, 379 
erosion of, 745 

in children, treatment, 278 
in relation to ureter, 8 
inflammation of, in children, 270 
urinarv incontinence and, 270 
stress incontinence and, 267 
Chancre, soft See Chancroid 
Chancroid, 782-784 
{etiology, 782 
complications, 782—783 
definition, 782 
diagnosis, 783 
symptomatology, 782 
treatment, 783-784 

Chancroidal ulcers, diagnosis from syphilis, 842 
Chargin, L See Leifer, W , et al 
Charles R L See Westphal, L 
Charny, C W , on anterior pituitary extracts 
in sterility, 541 

on testicular biopsy for sterility, 540 
Charri&re scale, 250 

Chauvin, on cancer following orchidopexy, 569 
Chemotherapy, before transplantation of ureter, 

911 


causing false diagnosis of abacterial pyuria, 
759 

M urethritis, 631, 633 
urethritis followmg, 629 
Set also Penicillin , Sulphonamides , Strep 
tomycin 

Chcselden \V , operation for stone, 882 
Chevassu, M , on cancer following orchidopexy. 


on seminomata and teratomata, 561, 562 
surgical treatment of malignant disease of 
testicle, 572 

and Mock J , on ureteric growths, 128 
Chian, H , Maresch, R , and, on thrombosis of 
corpus cavernosum, 635 
Child’s operating urethroscope, 417 
Chimney sweeps’ cancer, 590, 626 
dermatitis, 627 

Chisholm, A E , arul Ferguson, R L , on 
rupture of bladder, 308 
Chitty, JI , on cancer following orchidopexy, 
5C9 


on iodine treatment for renal actinomycosis. 

Chloride, deficient excretion of, 27 
reabsorption in kidney, 25 
Choleevstitis, peritonitis in gonorThcea and, 880 
Cholesterscrma, associated with lipoid nephrosis. 


Cholesterin, in urine in hydronephrosis. 93 
Chortlee, 800 

Chorionic hormone, in testicular malignancy, 

Chrtstopherson, J li , on treatment of sebvato 
Somiasis, 822 
Chromaffin bodies, 21 
rests, 21-22, 113 
prognosis, 22 
sex incidence, 22 


Cliromocj stoseop} , 43 

in congenital absence of ureter, 109 
Clm, J, 1* , and You, S S , on thyroid extract 
m relation to (estrogens, 525 


Chute, R See Albright, ¥ , et al 
Chwalla, on congenital anomalies of ureter, 
174, 176 
Chylocele, 585 
Chyluna, 59 
diagnosis, 59 
diet in, 59 

obstructive causes, 59 
treatment, 59 

Cicatrization, after renal injury, 73 
Circular amputation of penis, technique, 61 1 
Circumcision, as Jewish rite, technique, 602 
balanitis following, 620 
for hooded prepuce, 385 
in relation to infrequent micturition, 262 
treatment of phimosis, 281 
technique, 601-603 

Civeale's transurethral approach to prostate, 
493 

operation, for stone crushing, 882 
urethrotome, 650 

Cleft palate, polycystic disease of kidney associ 
ated with, 100 

Clitoris, accessory nipples and, 3 
inflammation of, m children, 269-270 
Cloaca, 13, 289, 381 

bladder development from, 223 
congenital anomalies arising from, 345 
persistent, 384 
Clot(s), calcified, site of, 225 
retention, bladder papillomata causing, 320 
carcinoma of bladder and, 323 
definition, 447 

in Thompson punch prostatectomy, 504, 
505 

treatment, 322, 326 

Clot colic, in essential hamaturia, 142, 143 
in injury to kidney, 74 

Club foot, polycystic disease of kidney associ 
ated with, 106 

Clutton’a bougies, in urethral stricture, 045, 
048, 649, 650, 652 

Cobra venom, m carcinoma of bladder, 326 
Cocaine anesthesia, All Saints’ Hospital 
formula, 646 
in cystoscopy, 250 

Coccyx, removal of, in wounds of bladder, 
313 

Cod liver oil, in tuberculous bladder, 811 
Coffey, R C , method of transplantation of 
ureter into bowel, 210 
Coffey’s tubes, 211 

Cohn, G M , Finkler, R S , and, on oral 
administration of methyl testos- 
terone, 635, 538 
Coitus intemiptus, signs, 375 
repeated, retention of urine caused by, 264 
Coitus training apparatus of Lowenstem, 538 
Cold sterilization of catheters, 241 
of eysto9Copes, 249 

Coleman’s case of malignant disease of epi 
didynus, 575 

Colic, biliary, diagnosis from renal colic, 902 
clot, in essential lucmaturia, 142, 143 
in injury to kidney, 74 
diagnosis from urinary fever, 757 
m aneurysm of renal artery, 70 
nephralgia, 140 
renal, anuria in, 924 
complete, 901 

differential diagnosis, 901-002 
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Colic, renal. in hydronephrosis, 90, 97 
in oxnlurni, 57 

polyCJ *tlC JOS 

spinal cortl lesions, 332 
incomplete, 001 
nwi abtn knlncv and 03 
pethidine hydrochloride for, 160 
phoxphntio rloiul in urine, 49 
phosjihiitltrm nn<i, OS 
phv steal examination, 90 > 
pollakmnn with, 26 1 
renal tumour and, 118 
sy m ji t inns, 900-9(12 
treatment, 002 
tin tone stricture and. 182 
iireieric, growth mining, 128 
symptoms, 168 
treatment, 167, 168 

Colit 11, ulcerative, complicating prostatectomy. 

Col largo!, in cy utitis, 698 
Colics H fiwc m, 371 
Colon, ascending, 1 

mot nlilo kulncy cauMng obstruction of, 02 
at operation. -4 

carcinoma of, pnemnaturia and, 00 
descending, 1 

displacement by aneurj-sm of renal artery , 70 
in solitary Cyst of kidney, 101 
fatty tissue covering, 12 
hepatic flexure of, 5 
in relation to kidnet , 4 
renal tumour, 118 

injury of, at ureteric operations, 200 
operative removal of, ureter and, 180 
perforation of, associated with war wounds I 
of kulnev, 78 

Colorimeter, in cbemicnl examination of unne, 
49 

Colorimetric estimations, in renal function 
tests. 29, 30, 41 

Colostomy, for intestino-vesical fistula, 347 
vcsioo intestinal fistula, 60 
Coma, in anurin, 283 

retention of urine causing, 263 
Composite renal mass Set Itcnal moss, eoni 

Compressor urethra?, 372 
Condiment*, pottnkiunn caused by, 2 60 
Condyloma, projicr use of term, 412 
Condylomntu acuminata, in gonorrhoea, 878- 
879 

urethritis and, 031 
syphilitic, 837 

Congenital cystic kidney See Kidney, con 
genital cystic , Kidney , polycystic 
disease or 

hydronephrosis See Hydronephrosis, con 
genital 

Conheim, on emhry onie cell nests and urethral 
carcinoma, 413 

Connell, \\ 1\ , operation for elephantiasis of 
scrotum, 593 

Connor, IV II , Iteichle, H S , and, on Jympho 
granuloma inguinale, 786 
Constipation, chronic, bacilluna in, 55 
oxaiuna and, 57 
renal mobility and, 02, 64 
Contrexivdle water, for urinary incontinence, 
281 

Contusion of kidney, 73 


Conus vnsculosus, 333 

Cooke, V\ E , on polycystic renal disease 
associated with infantilism, 106 
Cooper, EAR, Southnm, A jj, and, on 
imperfectly descended testiele, 648 
55J ’ 

Cope, Z , case of v esical papillomata, 325 
on epithelioma of penis, 609 
Copulation, conditions for, 384 
following partial amputation of penis, 384 
Coni, spermatic, torsion of 551 
Comer, E Jf , and Nitch 0 A It , on atrophy 
of prostate, 535-536 
on v ancocele, 5S7, 588 
Corona glandis, hypospadias and, 383 
Corona veneris, 837 
Coronal hypospadias, 383 
Corpeus luterim hormone, hydroureter and, 167 
Corpora emylacee., 52 0, 528 
cavernosa, 598 

abscess of, treatment, 623-624 
benign tumours of, diagnosis from cavern 
osifis, 624 
carcinoma of, 413 
development of, 381 382 
JibrositiS of, diagnosis from carcinoma, 414 
inflammation of See Cavernositis 
thrombosis of, urethntis and, 633 
Corporeal hypospadias, 383 
Corpus spongiosum 372, 698 
carcinoma of, 413 
glans penis and, 381, 382 
testis, 033 See also Testicle 
Correa, A , on injection of hydrocele, 582 
Cortex, suprarenal See Suprarenal cortex. 
Corticin, in adrenal tumours, 113 
Cbsfal cartilage, I 

in relation to kidney, 5 
margin, 2 

in marking out kidney, 4 
relation to kidneys and ureters, 1 
renal surgery, 145 
Couch? catheter, 241, 24 2 
Coulaud, on tubercle bacilluna, 790 
Counseller, V S , on onorchism and manor 
ehism, 541 

Courtsde, D , and Guyon, J F , on urethrje in 
dogs, 227 

Cowpcr’s ducts, cysts of, 404, 406 
glands, 231, 372, 531 532 
adenocarcinoma of, 532 
calculi in, 532 

urethral stricture causing, 636 
carcinoma of, 413 
congenital anomalies, 631 
cysts, 636 

cysts, 404, 405, 406, 531-532 
ducts of, 370 

hypogastric nerves and, 229 
infections of, 636 637 
inflammation of, non specific, 636-637 
urethritis complicated by, 631 
pathology, 531 532 
physiology, 531 
surgical ahatomy, 531 
tuberculous infection of, 636 
Cowpentts, gonorrhoea and, 870 
Cox, O i , et al , on cultures in gonorrhoea, 

874 

Crabtree, c 
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Craig, R G , and Lee Brown, R K , elassifica- 
tion of mtestinovesica! fistula, 345 
Crampton, Krayhan and, on vesical diverticu- 
lum and stone, 930 

Crance, A M , and Knickerbocker, II J , on 
carcinoma of ureter, 129 
Craven L F and Stewart, L W , on pul 
monary metastases from testicular 
tumour, 56G 

Crawford, T , Handley, R S , and, on poly- 
orchidism and testicular tumour, 
562 

Creatinine, in blood, 31 
in urxmia, 31 

Cieevy, C D , on adenoma, 112 
on encapsuled renal tumour, 1 14 
large renal tumours, 123 
and Rea, C E , on androgen therapy, 538 
Cremasteric artery, 586 

Crew, F A E , on temperature of scrotum and 
development of testicle, 548 
Crista urethra, 370 

Crush injuries, hamoglobinuna and, 52 
of kidney, 80 

syndrome, toxamic kidney in, 139 
Cryptorchidism, exstrophy of bladder associ 
ated with, 293 

Culver, H , and Baker, J , on ruptured 
bladder, 314 

Cumming, R E , on ureter, 165 
Cuneo s surgical treatment of malignant disease 
of testicle, 572 

Cunningham 8 divisions of inferior line of 
pleural reflection, 7 

Cunningham, D J , on abdominal surface 
markings, 4 

on umbilicus as surface marking. 4 
Cunningham, H , Watson, F S , and, on 
mortality from litholapaxy, 942 
Curtis belt, 66 

Cushing’s basophil adenoma of pituitary, 131, 
132 

Cushny, A R , on calcium in unne, 888 
theory of renal function, 24 
Cutler, J C , on penicillin therapy in balanitis, 
781 

Cuturi, F , on route of tuberculous infection in 
cystitis, 679 

Cycle accidents, as cause of Tenal injury, 73 
Cyst's) dermoid, of bladder, 317 
rupture of, 335 
of kidney, 103 

haemorrhagic, of kidney, 103 
hydatid, of kidney, 103 
See also Hydatid disease 
of kidney, 103 111 

clinical findings, 38 
m chrome nephritis, 103, 104 
ovarian, diagnosis from urachal cyst, 298 
representing absent kidney, 17 
serous renal, 103 
solitary, of kidney, 17, 103-105 
setiology, 104 
calcification, 104 
definition, 103 
diagnosis, 104-105 
diathermy, lOo 
excision of, 10o 
fluid in, 103 
hamatuna, 104 
incidence, 103 


Cyst(s), solitary, of kidney, nephrectomy, 105 
pain in, 104 
pathology, 103 
position, 103 
symptoms, 104 
treatment, 105 
X ray diagnosis, 104-107 
urachal, 297, 298 
differential diagnosis, 298 
Cystalgia, 694 

in neuropathic conditions, 258 
renal tuberculosis, 258 
urethro tngomtis with, 257-278 
without vesical cause, 258 
Cystectomy, partial, after care, 369 

for bladder carcinoma, 342, 329-330 
total, for bladder carcinoma, 324 
Cystin calculi, 39 

medicnl treatment, 912 
in mine, 49, 51 
Cystitis, 54 

abacterial pyuria and, 758 
acute, 687 

macroscopicnl appearances, 680-681 
microscopical appearances, 081 
polyuria in, 284 
prognosis, 695 
symptoms, 687 
treatment, 69G, 699-700 
mtiology, 677-680 
antiseptic lotions, 097 
appearances, 273 
bacteria causing, 678 
bladder in, 224 
blood borne infection in, 679 
blood \ essels and v esical mucosa in, 273 
calculus associated with, 934 
catheter suitable for, 241 
chronic, alkaline, diagnosis, 239 
as precancerous condition, 322 
cervical erosion and granuloma and, 679 
leucoplakia in, 682 
mucosa in, 681-082 
muscular coat m, 682 
pathological anatomy, 681-683 
pericystitis with, 258 
perivesical cellular tissue in, 682 683 
phleboliths in, 
prognosis, 695 
submucosa in, 682 
symptoms, 688 
treatment, 697, 699-700 
complications, 692 
congestion in, 677, 686 
continuous irrigation for, 698-699 
cystic, 682, 700 
cystoscopie v lews, 685-686 
cystoscopy, 684-695 
debris in, 684, 686, 687 
definition, 677 
determining causes, 678 
diagnosis, 52 53, 692-695 
from new growth, 68o 
vesical calculus, 934-935 
diet in, 695 

difficult micturition in 262 263 
diverticulum and, 300 
false incontinence of urine in, 267 
membrane in, 6S2, 684, 687 
foreign bodies m bladder and, 338 
frequency in, 374 
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Cystitis, Ran grp nous, CS1, 692 
diagnosis, 219 

general condition of patient, 684 
generalized \ estcal pain in, 258 
glandular, 700 
gonococcal, 873, 878 
granular, 68 1 
hematuria in, S3, 884 
hvmorrhngie, 684, 686, 700, 701 
in affections of micturition, 348 
childhood, 773-774 
spinal coni lesions. 352 
urethral fibrosis, 424 
prolapse, 418 
urethrocele, 421 
merusted, 682 
differential diagnosis, 695 
treatment, 58, 697, 700 
incurable, transplantation of ureter for, 210 
ind Belling catheter drainage, 698 
infection from ureter, 680 
urethra, 679-680 
iniestino vesical fistula and, 345 
instrumentation in. 664 
intractable, treatment. 701 
leiiconlahia with, 700-701 
membranous, 700 
micturition in. 274 
neighbouring infertile foci, 678-679 
nocturnal, potlnkiuna caused by, 239 
cedema in, 686 
poin in, 683 
palpation in, 684 
pathological anatomy, GS0 663 
pericystitis follow ine, 704 
phosphnturia and, 08 
poliaKiuria in, 260 
predisposing causes, 677 
prognosis, 693 
pua of, 33 
pyuria in, 683-684 
routes of invasion, 679-680 
signs and avmptoms, 683-092 
subacute, 687, 700 
suprapubic Cj stostomy, 698 
tidal drainage, 699 
treatment, 695-701, 763-7G9 
at operation, 358 
Jocai, 738 
sulphonamide, 767 
tuberculous, anaesthesia for, 251 
suprapubic fistula and. 340 
types, 687 692 
urethral dilatation in, 696 
urethroscopic views, 688, 689, 690, 691, 
693 


urinarl incontinence associated with, 268, 
276 277 
in children, 272 
urine in, 683, 684 

retention of, 684, 692 
vegetant, 682 

vesical instillations, 697-698 
lay age, 697 

widespread, vesical neuralgia and pollakmna 
following, 259 

Cystocele See Bladder, hernia of 
urethral See Bladder, prolapse of 
Cystography, 254 255 
excretory, 235 
filling defect, 254-255 
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Cystography, in carcinoma of bladder, 323 324 
m cj st it is, 687 

diverticulum of bladder, 309-392 
instrumental technique, 255 
Cjstometrj , in enuresis, 274 
C> stoseope, boilabie, 248 

Braasch direct vision, 501, 504 
car© of, 2o0 

diathermy, Kidd’s, 322, 323 
\\ msbury White, 221, 326-329 
irrigating mlet vent, 321 
examining 248 
figuration, 326-329 
mtroduction of, technique, 251-253 
irrigating, types, 248, 249 
lead, rubber covered, 328 
Nitze 8, 248 
non boilabie, 249 
Ringleb, 248, 249 
sterilization of, 248-250 
cold, 249 
types, 248, 249 
with Albarran lev er, 3 2D, 328 
Cystoscopy, 42-45, 169-170, 245 248 254 
anaesthesia, general and local, 251 
low spinal 2o 1 
preliminary, 250-251 
avertin preparatory to, 168 
bladder injury during, 313 
orientation in 253-254 
spasm at, 253 
blind area, 254 
chair, 250 

contraindications, 42, 245, 248 
difficulties, 253 
findings, 431—132 
for bladder hernia, 305 

calculous disease of bladder, 441, 93o 937 
kidney, 905-906 
chronic urinary infections 43 
cystitis, 55, 268, 680-681, CS4 695 
diverticulum of bladder, 300 
enuresis drawings, 273 
essential hsmatuna 143 
foreign bodies in bladder, 337 
luematuria, 43 53, 128, 143 
intestmo vesical fistula 345, 346 
investigation of renal function, 30, 43 
leucoplftkia, 778 
phosphatuna, 58 

prostatic enlargement, 436, 440 442 445 
pyelonephritis, 260-261 
pyuria, 43 

renal actinomycosis, 830 
renal growths, 119, 122 
injuries, 77 
pam, 42 
tuberculosis, 43 
ureteric growths, 126 
urethral polypi, 423 
urinary retention, 266 
vesical carcinoma, 318, 319, 323, 329, 330 
333 

diverticulum, 265 
papillomata, 319, 320 
rupture, 309 

vesico intestinal fistula, 60 
veaico vaginal fistula, 343 
in children, 248, 251 
disturbances of micturition, 350 
dysectasia, 509-510 
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Cystoscopy, in prostatectomy, 512 513 
in renal infections, 711, 730 731 
schistosomiasis, 819, 820 822 
transurethral resection of prostate, 505 
urachal fistula, 298 
ureteric instrumentation, 43-44 
ureteritis, 745 

urinary tuberculosis, 805-807 
indications, 42-44 
lubricants for, 250 

mercurial poisoning following, 252-253 
operative, internal urethrotomy prior to, 651 
pneumatuna caused by, 60 
position of patient, 250 
small meatus and, 391 
urethral dilatation preceded by, 280 
Cystostomy, complications, 512 
for bladder rupture, 311 
hypospadias, 386, 389 
prostatic obstruction, 515 516 
in prostatectomy, 482-482, 5V8 
local anaesthesia for, 357 
suprapubic, far bladder carcinoma, 326 
cystitis, 698 
papillomata, 320 
urethral epithelioma, 427 
fistula, 425 

in spinal cord injuries, 351, 352 
technique, 356-357, 460-461 
Cystotomy, abdominal scar follow mg, 364 
emergency indications for, 256 
suprapubic, surface markings in, 3 
Cysto urethroscopy, retropubic, prostatectomy 
and, 483 
technique, 278 

d'Abreu, A L , on angioma of epididymis, 
575 

Dambrin, C , and Papin, E , on mtrapentoneal 
rupture of bladder, 314 
Dartos tunic, 592 
David, K , on testosterone, 534 
Davidson, L 8 P , and Anderson, I A , diet 
for diabetes melhtus, 963 
See also Dunlop, D M , el al 
Dawson, M H , and Hobby, G L , on pern 
cillm in gonococcal arthritis, 865 
de Bakey, M , Och&ner, A , and, on sites of 
subphrenic abscess, 748 
Debenham, R K , on setiology of urethral 
calculus, 951 

Decapsulation, in essential hematuria, 143 
nephralgia, 141 
nephritis, 135-136 
toxemic kidney, 139 
indications for, 139 
Decoulx, T , on uretenc injury, 179 
Deermng’s operation for subsymphyseal vesical 
exstrophy, 296 

Defecation, brain stem lesions affecting con 
sciousness of, 234 

in absence of cerebral hemispheres, 234 
Dehydration causes, 285 
oliguria from, 285 

Dettermann, J. H, on cancer following 
orchidopexy, 569 

Delasiavue’s description of torsion of testicle, 

Delbet’a parasacral approach, 209 
Deming, C. L , on lipomata of testicular tunica;. 


Deming, C L , on ureteric dilatation and 
pyelonephritis of pregnancy, 728 
MacLcan, J T., and, on hydroureter, 167 
Denervation diuresis, 26 
Denies, L , and Smith, W. R , on pleuro- 
pneumonia like organisms in ureth- 
ritis, 630 

Denny -Brown, D , and Robertson, E G, on 
reflex contraction of bladder, 233 
Denonvilhers' fascia, 220, 428, 429, 480 
at ureteric operations, 200 
de Pezzer catheter, 241, 698 
tube, 356, 366 

Derbes, V. J„ and Dial, W. A , on deviation of 
ureter, 174 

Derman's case of secondary malignant disease 
of epididymis, 675 

Dermatitis, seborrhccic, of scrotum, 593 
Dermoid cysts See Cysts, dermoid 
Desnos, D , and Minet, H , on vesical calculi, 
930, 947 

Dew, on seminoma, 501 
on testicular tumour, 571-572 
de IVesselo'v, 0 L. V, See Maclean and de 
Wesselow’s urea concentration test, 
28 

Dextrose, in solitary cyst of kidney, 105 
Dhobi's itch of scrotum, 593 
Diabetes, kidney in, 15 

insipidus, polyuria in, 283, 284 
urine m, 49 

melhtus, choice of anaesthetic in presence of, 
960 

diet, light, 963 

pre operative and post operative, 960- 
962, 964 

genito urinary complications, 962-963 
tuberculosis and, 962 
in genito urinary surgerj , 959-964 
insulin requirements, 960-962 
operation, and consideration of emergency, 
960 

control prior to, 960, 962 
polyuria in, 283, 284 
renal failure and, in surgical cases, 962 
treatment of surgical cases, 959-962 
urinary antiseptics and, 962 
pbosphatic, 58 
pneumatuna in, b'O 
prostatectomy complicated by, 474 
prostatic enlargement and, 451 
Dial, \V A , Derbes, V J , and, on deviation of 
ureter, 174 

Diaphragm, arcuate ligaments and, 6 
at renal operations, 6 
central tendon of, 151 
crus of, 14S 

in presence of perinephric abscess, 39 
kidney morbidly adherent to, 7 
urogenital, m ruptured urethra, 394 
Diaphragmatic fascia, 12 
Diarrhoea, bacilluna in, 55 

deficient excretion of water or chloride in, 27 
dehydration from, 285 
specific gravity of urine in, 28 
Diathermy, coagulation by, 321 
cyetoscope, Wmsbury White, 321, 326-329 
irrigating inlet vent, 321 
cystoscopic, For ruptured vesical lymphatic, 59 
effect on growth of carcinoma, 498 
I electrode, 328-329 



X D EX 


983 


Diathermv, hmmostat, Wilson Hev a, 477 
m carcinoma of bladder, fistula following, 340 
ureter, 129 

congenital anomalies of uretenc orifice, 
177,178 

dn laion of ureter, 154 
growths of bladder, 326 
urethra, 412 
Hunner a stricture, 184 
hydrocele, 582 
meatotoruy, 174 
nephro ureterectomy, 129 
papilloma of bladder, 320 
priapism, 603 
prostatitis, 662 
renal growths, 122 
solitary cyst of kidney, lOo 
urethral stricture, 649 

Dibble, J tt , Kellv , R E , and, case of renal 
calculi, 893 

Dickson, R 11 , on condom specimen in 
determination of sterility, 540 
Diehl, on situation of urethral carcinoma, 413 
Diencestrol, in cancer of prostate, 524-525 
Diet, creatinine and, 31 
high protein, hasmaturia caused by, 54 
in chyluria, 59 

gonorrheas, 863, 867 
movable kidney, 85 
oxaluna, 57 
phosphatuna, 58 
renal infections, 732 
surgical diabetes, 960-964 
Dietl s crises, b3 6u, 66 
Digital fossa, 533 

Di Maio, G , on primary adenocarcinoma of 
Con-pec e glands, 532 

Duntza and St Kartal, on tubercle baciUurta, 
789 

Dinglemanse, E , and Laqueur, E , on enlarged 
prostate, 435 

Diodone, in excretion urography, 34 
Diphtheria, of penis, 620 
of urethra 620 
scrotal, 626 

Distoma hcemalobtum, 815 
Diuresis, 25 

after periarterial sympathectomy, 136 
denervation, 26 
glomeruli during, 27 
in oxaluna, 57 
phosphatuna 58 
osmotic, 25 

phenol sulphone phthalem test and, 29 
Diuretics, 25-26 
ammonium chloride and, 2o 
contraindications, 26 

definition, 25 
urea as 29 
xanthine, 2u 

Diverticuleetomy , 302, 304 
intravesical method, 302, 304 
Diverticulitis, intestino vesical fistula caused 
by, 343, 346 

Diverticulum of bladder See Bladder, diver 
ticulum of 

of urethra See Urethra, female, diverticu 
turn of 

Dmelcos, in chancroid, 784 

Dobls, F C , on urethroscopic appearances in 
gonorrhoea, 862 


Dee bring, C, and Kretschmer, H L , on 
adenoma, 112 
Dog, urine flow in, 26 
Donovan bodies, 784 

Doolin, V , on polycystic disease of kidneys, 
105 

Dorsal decubitus position, for bladder car 
cinoma, 328 

Dorsal nerve, last, course of, 146, 147, 14S, 149 
vertebra? See Vertebra?, dorsal 
Dos Santos, R , ureterotome of, 20o 
Douglas, J , suprapubic operation for stone, 
882 

Draper, on testosterone for enlarged prostate, 
451 

Dubner, I , on v esical calculus following 
fulguration of vesical papilloma. 
930 

Ducrey s bacillus, 782 
Ducts, Cowper s, cysts of, 404, 406 
Littr£ s 370, 371 
cysts of, 408 
Mullerian, 370 
of Bellini, 24 
prostatic, 370 

Dukes, C , on open renal tuberculosis, 792 
on renal function tests, 457 
urinary tuberculosis, 807 
Dumb bell stone, in diverticulum of bladder, 
300 

Dunlop, D M , et of , post operative diet for 
surgical diabetics, 9 64 
Dunn, J S , on renal tumours, 113 
Duodenal ulcer, enlarged prostate and, 459 
aetiology, 11 
phosphatuna and, 58 
prostatectomy complicated by, 474 
Duodenum, at renal operation, 5 
fascia in region of, II 
in relation to right kidney. 5 
ureter, 8 

removal of renal tumour, 123 
mov able kidney and, 62, 64 
Duval forceps, in nephrectomy, 100 
Dwarf bladder, 29 1 See also Hypoplasia 
Dwarfism, kidney function in, 1 
Dye workers vesical papillomata in, 326 
Dypsnoea, caused by embryonic adeno 
carcinoma, 116 
Dysectasia, causes of, 509 
diagnosis 509 

differential, 509-310 
fibrous prostate and, 51)6-311 
of Legueu, 445 
pathology, 508-509 
t reat ment , 5 1 0-5 1 1 

Dysentery, prolapse of bladder caused by, 
306 

Dyspepsia, atonic, 63 
nervous, polyuria in, 261 
urgent micturition in, 261 
Dystopia, renal, 173-174 
Dystrophia adiposogemtalis, imperfectly do 
soenoed testicle and, 5ol 
Dysuna 390-391 
foreign body in urethra and, 403 
hvpospadias causing, 384 
in urethral prolapse, 418 
stricture, 424 

intestino v esteal fistula and, 346 
urethral tumours, 4 12 
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Eckhard, nervi engentes of, 228 
Eclampsia, anuria in, 287 

associated with frequency of micturition, 27 j 
urethrotngonitis, 276 
cj stometry in investigation of, 274 
cystoscopic appearances, 273 
essential, 266, 275 
urine in, 272 
Ectopia, adrenal, 22 
renal, blood supply, 174 

in horseshoe kidney (pyelogram), 19 
ureter in, 174 

hydronephrosis associated with, 87, 100 
pyelogrnms, 16, 19 
testis, 547-548 
external, 547, 552 
inferior, 548 
internal, 548 
malignancy in, 569-572 
diagnosis, 570-571 
prognosis, 571-572 
perineal, 548 

vesicas, as operative complication, 217 
incidence, 217 
marriage and, 218 
post operative treatment, 387 
pubic bones in, 218 
reduplication of penis in, 600 
transplantation of ureter for, 210 
undescended testicle and, 550 
See also Bladder, exstrophy of 
Ectopic ureteric orifice See Ureteric orifice, 
ectopic 

Eczema intertrigo, of cov erings of penis, 623 
of scrotum, 593 

Edcbohls’s method of fixation of kidney, 67 
renal decapsulation, 135 

Edclmnn, L , Hyman, A , and, on blood borne , 
infection of kidney, 710 
Edmonds's operation, 385, 389 
Eicholtz and Starling on phosphates, 888 
Kisenstodt, J b , case of fibroma of epididymis. 

575 ! 

on nuclei of stones, 884 
Ejaculatory ducts, 371, 529 
linn*, 372 

Klbogcn, A , on cysts of Cowper'a glands, 621 
Electrolytic sodium hypochlorite, in control of 
VWn w'pHP,, 451 * 
in control of secondary haemorrhage, 471 
prevention of post prostatectomy ob- 
struction, 473 

prostatectomy, 468, 475-476 
Klrctrotome, McCarthy s, 493-494 
coagulation caused by , 499 
Ogier Wart! s, 493-494 
Flcphnntunis, chyluna and, 59 
lymphogranuloma inguinale and, 786 
of scrotum, 593, 594-535 
Connel s operation, 595 
non filarial, 594 
treatment, 594-595 

Eliot, H . on ralrulous nntirin, 022, 925 
i!| , 0 lt /. T v. U ’ 0,1 ron,r,1 ction of urethra, 228 
I- Ills, t, \ , on muscular coat of bladder, 223 
Emncmtion, movable kidney and, 62 
Emasculation, operative technique, 614 
Emblcton, Thiele and, on infection of kidney, 

on urine m renal infection*, ”32 
Finlwh, In cerebral capillaries, 30 


Embolism, pulmonary, heparin in, 473 
Embryo, anal membrane m, 290 
bladder and ureter in, 162 
development of prostate in, 432 
development of testis in, 647 
ureteric faults in, 175 
urethra in, 289-290 
urinary bladder in, 289-290 
Embryonic adenocarcinoma See Kidney, 
embryonic adenocarcinoma 
Emesay buttons, in closure of bladder, 363 
in prostatectomy, 408 

Emetine hydrochloride, in schistosomiasis, 823 
Emmens, C YV , on adrogens in sterility, 538 
on inunction of benzene preparation m 
administration of testosterone pro- 
pionate, 535 

Emmett, J. L , and Braasch, on urinary 
tuberculosis, 806 

Thompson, G J , and, on resection of 
prostate for carcinoma, 606 
Empyema, secondary to renal infection, 7 
Encysted hydrocele of spermatic cord, 589 
Endocarditis, bacterial, sub acute, hfcmatuna 
enused by, 54 

Endometritis, gonococcal, 879 
Enema nozzle, in female bladder, 334 
Englo, on hormone therapy in imperfectly 
descended testicle, 652-553 
Englisch, J , on cysts of Cowpcr’s glands, 531 
on tuberculous infections of Cowper'a glands, 
636 

urethral calculus, 951 
Entero Vesical fistula, 323 

Entwisle and Hepp, on histological changes irv 
pituitary in testicular gynaecomasty, 
567 

Enuresis, as sign of vesical calculus, 934 
associated with frequency of micturition, 275 
glycosuria, 281 
phimosis, 281 
urethral fibrosis, 424 
stricture, 271 
urethrotngonitis, 276 
cystometry in investigation of, 274 
cystoscopic appearances, 273 
essential, 266, 268, 274-275 
urine in, 272 

following exanthemata, 276 
in epileptics, 2C9, 272 
meatotomy for, 281 
nephrectomy for, 27 7-27 R 
neuromuscular factor, 274 
nocturnal, plumosis and, 001 
pathological conditions associated with, 269- 
272 

sleep and, 274 

See also Incontinence, urinary 
Ephcdnno, m treatment of urinary incon- 
tinence, 283 

Epididymectomy, anatomy of testiclo and, 533 
for benign tumours of epididymis, 674 
m genital tuberculosis, 813 
Epididymis, 533-534 
adenoma of, .575 

histological appearances, 574 
adenomyoma of, 575 
angioma of, 575 
cysts of, 584, 009 
leiomyoma of, 574 
lympliagioma of, 575 
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Epididymis, malignant disease of, 575 

obstructive lesions of causing sterility, 540- 

341 

primary tuberculosis of, 798, 800 
tuberculosis of, diagnosis from schisto 
soimasis, 818 
tumours of, 564 
benign, 574-575 
malignant, 575 
Epididymitis. 441-44’ 
aetiology, COS 
complications, 609 
course, 609 
diagnosis, 609-070 
from torsion of testicle, 543 
following strain, 542 
gonococcal, 068, 872-873 
diagnosis from syphilis, 843 
involvement of globus minor, 534 
litholapaxy complicated by, 949 
prostatic massage causing, 632 
signs and symptoms, 668-669 
suppurative, urethritis and, 631 
syphilitic, diagnosis, 843 
treatment, 449, 670 
tubercular, 60S, 669 

diagnosis from pyogenic infection, 670 
syphilis, 843 

urethral stricture anil, 639 
vesiculitis and, 666 

Epididymo orehideotomy, ut genital tubercu 
losis, 813, 814 

Epididymo orchitis, following strain, 542 
Fnididymotomy, in gonococcal epididymitis, 
873 

Epigastric pain, solitary cyst of kidney causing, 
104 

Epilepsy, enuresis in, 2G9, 272 

urinary incontinence of, during seizure, 268 
Epispadias, Ktiology, 289 290 
penis in, 381 

reduplication of, 600 
Erector spina? muscle, 3. 147, 148, 149 
Erosive balanitis See Balanitis, erosive 
Fry them* intertrigo, of scrotum, 593 
Erythematous eczema, of scrotum, 693 
Eserine, in megaloureter, 186 
in nephralgia, 140 

Essent ml hjematuna See Hasmaturia, essential 
Esterin, liydroureter and, 167 
Eunuchoidism, pituitary activity and, 534 
Evans Ball and, case of renal carbuncle, 717 
Evans, J F , on fourth reflex of micturition, 232 
Evendge, J , case of papillary carcinoma of 
renal pelvis, 124 
on ureteric trauma, 179 
Evers, E , Kollo, IV , and, on syphilis, 834, 853 
Ewell, G H , Marphardt. C R and Sargent. 

J C , on injection of hvdrocele, 582 
Ewing, J , on hypemepbromata, 113 
on renal tumours, 113, 115 
Exanthemata, enuresis following 27o 
Excretion urography See Urography 
Exercise, hsematuna related to, 54, 118 
renal impairment, 32 

Exfohatno dermatitis, arsenical therapy fol 
lowed by, 847-848 

Exstrophy of bladder Set Bladder, exstrophy 
of 

External arcuate ligament, 148 149, 150 
oblique muscle, 2, 146, 147, 148, 149, 151 
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Extrapentoneal approach, in ureteric opera 
tions, 198 

See also Lumbar approach 
Extravesicnl tumours, pollakiuria caused bv 
efifi • r * 


Fairbrother, R \V See Brrndle H , et al 
Fairley, K D , on diet m gonorrhea, 863 
Fair ley, X H , on schistosomiasis 815 

on serological tests in diagnosis of schisto* 
somiasis, 819 

Fallopian tubes, m relation to fascial layer, 9 II 
reduplication of, 292 
Falls, renal injuries due to, 73 
Faneoni G , on positiv e serum reaction, 835 
Farman, F , on prostatitis, 6o7 
Fascia, adrenal and, 9, 1 1 
Colles s, 371 

Denonvilhers , 220, 221, 428, 429, 486 
at uretenc operations, 200 
diaphragmatic, 12 
duodenal region, 11 
extrapentoneal, 162 
fallopian tubes in relation to, 9, 11 
in rabbit, 1 1 

spread of inflammation, 10 12 
inflammatory processes mistaken for, 10 
irritation conveyed by, 9, 10 
ischiorectal space and, 9 
lumbo dorsal, 148 
of abdominal wall, 9, 10 
gall bladder, 1 1 
male urethra, 371-372 
pancreatic region, 11 
Zuckerkandl 151 
pelvic, 220 

perirenal, 149, 150-152 

abnormally mobile kidneys and 61, 62 
Anatomical relationships, in section, 152 
lamina? of, 151 

removal of, operative technique, 67 
ureter and 162 

penv ascular, surrounding bladder, 220-221 
prostatic enlargement and, 10 
renal 9-12 

abscess and, 1 1 
connections of, 11, 12 
in hydronephrosis, 91, 92 

pathological conditions, 10, 11 
f Scarpa s, 371 

transversal is, 222 

at operations on bladder, 2o9 
urogenital, 9-12 

as surgical landmark, 189 
ascending nephritis spread by, 12 
connections of, 9, 10, II 12 
diagrams of, 10, 11 
in renal infection, 710, 711 
mesentery and, H 
uterus In relation to, 9 
vaginitis and, 10 

visceral pelvic surrounding bladder, 229-221 
Frilling s reagent, 50 

Felke, H on gonococci resistant to sulpha nda- 
mide 866 

Fels, E See Heidnch, L , el al 
Femoral hernia cystocele and, 304 
Fenwick, E H , and Kidd, phlebcJjths, 225 
end Low Bleys’ perineal approach at uretene 
operations, 200 
on pelvic veins, 225 
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Ferguson, R I> , Chisholm, A E , and, on 
rupture of bladder, 30S 

Ferguson, R S , on gonadotropic hormone and 
malignancy of testicle, 567 
Ferrier, P 4 , and Foord, A G , on uretenc 
tumours, 126 

Fetter, on injure and testicular tumour, 563 
Fever(s), causing bacilluria. 57-56 
therapy, tn gonorrhoea, 668 See also 
Pj rotherapy 

Fibro adenoma See under names of o rgans 
Fibrolysin, in cav ernositis, 625 
Fibroma Ste under names o/ organs 
Fibrosarcoma See under names of organs. 
Fibrosis, periurethral, X ray diagnosis, 377 
urethral 279 

Fibrositis cavernous, diagnosis from urethral 
carcinoma, 414 
See also Cav ernositis, fibrous 
Field, R 6 , Helmholz, H F , and, on abacterial 
pjuns, 759 

Filannsis, chyluria in, 59 
of scrotum, 503 504 
Filiform guide, as foreign body, 403 
Finklcr, R S , and Cohn, G M , on oral 
administration of methyl te3to 
sterone, 535, 538 

Fish, G M , on solitary cyst of kidney, 103, 105 
Fishbcrg, on urine concentration, 28 
Fistula, congenital urethrorectal, and absence 
of penis, GQ0 
entero icsical, 323 

foreign body in urethra complicated by, 403, 
406-407 

incontinence of urine with, 267 
intestino vesical, *tiology, 344-345 
umo’bic, 345 
classification, 345 
colostomy for, 347 
congenital, 3f> 
cchmococcal, 317 
inflammatory, 345 
malignant, 345, 746 
pathology, 34 r > 
prognosis, 340 
symptoms, 346 
syphilitic, 315 
traumatic, 34", 316 
tTrntment, 946-947 
tulierculous, 317, 346 
penile, operative technique, 408-409 
pcnni nl, treatment, 409 
post obstet nc, 3 12 
recto urttlini], 409 
congenital, 317 
surgery causing, 407 
recto vaginal, congenital, 345 
recto visical, congenital, 345 
renal, following excision of solitary cyst, 105 
siginoulo vesical, 745 
suprapubic, 371 

diverticulum of bladder and, 302 
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\esienl, 310.312 
n-tioiogy, 339-3 II) 
clinical examples. 340 341 
treatment, 311-312 
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types, 297 
uretero vaginal, 200 
urethral, in female, 425 
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carcinoma and, 413, 414 
foreign bodies and, 403, 406—407 
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instrumentation causing, 407 
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trauma causing, 406 407 
treatment, 408-409 
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urinary, at umbilicus, 296, 297 
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transplantation of ureter, 216 
treatment, 180 
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veszco colic, 239 
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diagnosis, 342-343 
irreparable, 344 
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Flap amputation of penis, technique, 610-611 
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Fleming, Sir A , on route for administration of 
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Fluid control in urinary infections, 764 
Fluid intake, and output test, 27-28 
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didymis, 574 
Foley catheter, 496 
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urethra, 403, 423, 425 
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ureteric catheters, 44, 45 
tablets, for cold sterilization, 241 
Fossa, digits}, 533 
navicularis, 370, 371 
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gunshot wounds causing, 399 
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ribs, complicating renal mjurj, 72, 74, 75,76 
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Frscnum, in hypospadias, 383 
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mortality rate, 518 
post prostatectomy obstruction, 473 
reactionary hsemorrhage, 471 
technique, 434 


F rey er, P J ^ on complications ofprostateetomy , 

on mortality from litholapaxy , 942 
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papilloma 426 
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Gaertner, duct of, development of, 13 
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enlarged, percussion for, 38 
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in relation to right kidney, 5 
tumours of, differential diagnosis, 132 
Gall stones, in urinary bladder, 33 > 
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pathology, 702 
prognosis, 703 
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treatment, 703 
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Cos gangrene infection of penis, 621 
Ga«k, G E . and Ross, J 1* , on hypogastric 
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diminished number of, effects, 30 
during diuresis, 27 
in hydronephrosis, 85 

normal renal function, 28 
polycystic disease of kidney, 106 
renal injuries, 73 
solitary cysts of kidney, 103 
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989 


ix : 

Gonadotropic hormone, in urinary incontinence 
associated with infantile genitals, 
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periorchitis prolifera 577 
renal carcinoma and stone, S97 
on renal injuries 179 
tumour, 123 
war wounds, 78 
wounds of bladder 313 315 
and Ommaney Davis, C , on adenoma of 
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v pnereum 

inguinale See Granuloma venereum 
ulcerating See Granuloma ulcerating 
venereum, etiology, 784-785 
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prognosis, 143 
sex incidence, 141 
symptoms and signs, 141, 143 
treatment, 143 
venous congestion, 141, 142 
false, 52 

from minute foci, 54 
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in nervous disorders of micturition 351 
promotion of acidity of urine, 461, 469 
prostatectomy, 481 
urinary infection prophylaxis, 773 

Hey, H 1\ ilson, diathermy haemost&t, 477 
prostatectomy, 477-481, 514, 516 51“ 
otter treatment, 48! 
anesthetic for, 478 
blood pressure and, 478 
pre operative treatment, 478 
results, 481 

short convalescence Following, 517 
technique, 478-480 

Heymann, A , on urethro trigonitis 688 

Hevmann, Br , on inclusion blennorrluea 630 
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Higginson syringe for suction drainage of 
bladder, 338 

Hillman and Employers’ Hospital, Burning 
ham, Alabama, incidence of renal 
injuries at, 12 

Hilum, of horseshoe kidney, 19 
of kidney, 5, 7 8 

abnormal position, 16 
at operation, 154 

blood vessels, in hj dronephrosis, 85 
contents, 7 
development of, 14 
ectopic adrenal in, 22 
in hydronephrosis, 85, 89 
injured by muscular violence, 72 
injuries to, 78 
joined m parallel, 21 
posterior lip and kidney function, 7 
Tenal artery and, 24 
second kidney in, 17 
spleen in, 8 
movable kidney, 63 

Huimoa, F , on division o£ spermatic artery, 
535 

on. genital and renal tuberculosis, 785, 798 
malignant growths of urethra, 412 
testicular tumours, 660, 569 
and Leo Brown, R K , on re absorption in 
hydronephrosis, 94 
Hippocrates, on calculi, 882 
Hippunc acid, formation of by renal tubules, 25 
Hirsch, C S , on tolerance to urethral calculus, 
953 

Hirsutism, adrenal tumours and, 113 
Hofbauer, J , on ureter during pregnancy, 166 
Hoffmann, E , and Schaudinn, F , on discovery 
of S pallida, 833 

Hogg©, A , on a Cowper like gland on urethral 
bulb, 531 

Holmes, G , on adrenal tumour, 132 

on micturition following severance of spinal 
cord, 349 

Hormone, anti diuretic, 25 

chorionic, in testicular malignancy, 568 
gonadotropic, 534 535 

in uTinary incontinence associated with 
infantile genitals, 281 

hypophyseal, in testicular malignancy, 60S 
m. ce.ww.7 of prostate, 523, 524-525 
enlarged prostate, 435 
imperfectly descended testicle, 552-553, 
572 

Horse kicks renal injury caused by. 73 
Horseshoe kidney, 18-2 L, 174 

congenital skeletal deformities associated 
with, 19 

fibrous tissue and, 18 
hilum of, 19 

hydronephroses, 18, 87, 100 
incidence, 18 

of gemto urinary defects associated 
with, 19 

isthmus ns third part of. 19 
malignant growths in, 123 
peKis, 19-21 
position of, 18-19 
ureters in, 87 
prognosis, 18 
pjelograms, 18, 19, 20 
sex incidence, 18 

unilateral composite renal mass and 21 
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Hosford, J P , on angioma of epididymis, 
575 

Hotchkiss, R S , MacLeod, J , and, on 
effect of heat on spermatogenesis, 
535 

on sperm count and infertility, 540 

Hryntschak, T , and Sgahtaer, M , on shape of 
bladder, 224 

Huffman, L F , on interstitial cell tumours of 
testicle, 564 

Huggins, C , et al , on androgen and cancer of 
prostate, 523 

Huhner, M , on investigation of sterility in 
male, 540 

Huhner's test for sterility, 541 

Hunner's stricture, 183-184 
diagnosis, 184 
histological changes in, 183 
pathology, 183 
symptoms, 183 
treatment, 184 

Hunt and Budds’ case of libido returning after 
orchidectomy, 664 

Hunter, A XV , on ureteric resection for 
carcinoma, 129 

Hunter, J , experiments oil normal prostate, 
452-453 
on castration, 522 
catheter m situ, 389 
spermatic fluid, 529 

Hutchison, R G , on bladder carcinoma, 331 
on medullary tumours, 130 

Hydatid cysts See Cysts, hydatid 

disease, of gemto urinary system, distribu- 
tion, 824 

of retrovesical space, 828 
renal, 824-828 
Etiology, 824 
diagnosis, 824, 820 
pathology, 824, 825, 820 
prognosis, 826 
pyelogram, 827 
symptoms, 824 
treatment, 826-828 
of Morgagni, 534 
diagnosis, 585 

strangulation of hydrocele and, 675 
torsion of, 585 
treatment, 585 
Hydrocalycosis, 84 
cause of, 727 

renal calculi complicating, 894 
Hydrocnlyx, 104 

Hydrocele, bilateral calcification of sacs, 681 
bilocular, 579, 583 
congenital, 579, 583 

diagnosis from hernia complicating im- 
perfectly descended testicle 550 
diathermy, 582 
epidemic, 675 
excision of sac for, 582 
fluid, 580 

idiopathic vaginal, 580-583 
in elephantiasis of scrotum, 594 
epididymitis, 669 
orchitis, 672 
infantile, 579, 683 
injection of, 582 
interstitial, 579, 583 
of cord, 579, 583, 589 
hernial sac, 579 
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llvdrocete, of coni, infective origin, 67V070 
course, Signs and symptoms, 671 
diagnosis, 676 

treatment, 676 
orchidectomy for, 582 
post operative care, 5 S3 
secondary gangrene, 628 
symptomatic, 580 
tapping of, SSI 
treatment, 581-111 
taginal, 579 
Varieties of, 679 
witli imperfect descent, 179 
llnlrooik cn lime, 579 
Hydrogen {xroxule, in cystittt 697 
Hydronephrosis, 74, 7>, 82-102 
aberrant vessels and, 91-92 
acquired, 87-91 
ictiologv , 63, 8 VO 2 
after treatment, 184 

anastomosis between pelvis and ureter, 102 
anuria anil, 97, 287 

associated with congenital abnormalities 
outside urinary tract, 86 
congenital malformation of kidney, 100 
imperforate anus, 86 
neiihratgin. 140, 141 
spina bifida, 8(» 
untcric stricture, 182, 183 
bilateral. 81 

liomeshoe kidney and, 87 
blood urea etenrnnee test, 33 
blood vessels obstructing ureter in, 99-100 
I Kincl, large, displaced in 85 
calculi and, 81, '10, 97, 898 
carcinoma of bladder and, 323 
closed, 93 
congenita/, 81-87 
course and complications, 97 
definition, 82 
diagnosis, 38, 97-08, 732 
indigo carmine in. 41 
dilated pelvis in, 98 

division anil re implantation of ureter into 
renal pelvis, 101-102 
of blood vessels obstructing ureter in, 100 
double ureter with, I7o 
cvaeunticm of, 156 

experimental mobility of kidney and, 90 
fibrosis in, 87 
fluid in, 87 
hiematuria in 53, 06 
hereditary factor, 87 
implantation of ureter followed bv, 210 
in pregnancy, 166, 167, 741 
premature children, 81 
solitary kidney, 07 
incidence, 90 
infection and, 97, 98 
inflammation and 90, 94 
intermittent, 93 94 

intravenous urography, 82, 88, 97-98, 720 
latent, DO 
left, 90, 92 

megaloureter and, 185, 186 
microscopical examination, 84 -So 
micturition la, 96 
movable kidney, and, 61, 65 90 
muscular hypertrophy in S3 
nephrectomy. 91, 99 100, 136, 277 
partial, 102 

63 


Hydronephrosis, nephropexy, (1/ 100 
nephrostomy, 99, 100-101 
nomenclature, 93 
oliguria, 96 
open 93 
paw in, 90, 06 
pathological anatomy, 82 8 . J 
physiology, 93-95 
peli ic, 82- S3 
intrav enoua urogram, 82 
plastic operations 99 
pollakiuiin in 261 
polvunv, DC 
post mortem, 91 
prognosis, 98 
pus in urmo m, 281 
pyelitis and, S3 
pyelography, 97-98, 99, 101 
re absorption in, 94 96 
renal artery in 90 
injury complicated hy, 77 
ischanma caused by, 136 
pelt it, 82-94, 9) 
substance ui, 83 84 
right, 92, 93 
rupture of, 97, 98 
sclerosis causing 91 
sex incidence, 96 
simple treatment, 99 100 
symptoms and signs, 96 
trauma causing rupture of, 97 
treatment, 98-102 
opera tn e, 100-102 
tuberculosis and, 800 
ureter in, 80 

ureteropclvie anastomosis for, 207 
junction in, 94 101 
urinary tract congenital abnormalities fol 
lowed by, 86 
urine in 93 97 
weight loss and, 97 
Hydrotherapy for priapism, 60> 

Hydroureter, after remoial of f Ottos, 167 
double ureter with, 171 
| of pregnancy, 16o-167 
' pathology', 167 
treatment, 167 
X ray diagnosis, 1 66 
Hyman H T See Leifer, \\ , el at 
Hyman and Edelman on blood borne infection 
of kidney, 710 

Hyperglycemia Cushing s basophil adenoma 
associated with, 132 
Hypernephroma, at operation, lfso 
calcified, 39 

eversion of lower nbs associated with, 38 
See also Renal parenchyma hypernephroma 
Hypemephromatous lymph glanij 39 
Hyperparathyroidism, renal calculi and. 889 
Hypcrpiesia, in polycystic disease of kidneys, 
106 

Hypertension, extra renal, J36 
in essential hiematuria 141 
polycystic disease of kidney, 106 
nature of, I3fi 

nephrectomy, results of, 138 
paroxysmal, 131, 132 
renal aspects, 136-138 
urological investigation, 136 
Hypogastric artery, 222, 225 
in children, 215 
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Hypogastric nerves, division of, 228, 230 
automatic micturition and, 231 
in dogs, 229 
functions of, 229 
micturition and 229 

relationship with ureteric ner\ e, lod lo4 
stimulation of cut enda, 228 
neurectomy. 164 
pam, in rupture of bladder, 308 
plexus, 185, 226 
\\ ounds, 3 1 1 


Hypophyseal hormone, in testicular roahg 
nancy, 568 

Hypoplasia of bladder, 291 
Hypospadias, 382-391 
letiology, 291 

artificial penneo scrotal in urethral stricture, 


655 


cases of indiv idual importance, 384 
racial importance, 384 381 
classification, 383 
concealed 383, 391 
coronal, 383 
corporeal, 383 
dysuna caused by, 384 
glandular, 383 
gonorrhmft and, 385, 390 
incontinence of urine and, 272 
instrumentation and, 386 
nephritis and, 884 
operative measures, 388 390 
peno scrotal, 363 
perineal, 384 
post coronal 383 
procreation and, 383 385 
scrotal, 383 

adherent pems and, 600 
treatment, 384 390 
undescended testicle and, 550 
Hysterectomy, bladder injuries during, 313 
cystitis following, 678 
fistula following, 342, 343 
Hysteria, anuria in, 280 

incontinence of urine with, 266, 268, 272 
polyuria associated with, 283 
retention of urine in, 2C4 


Incnprnro, G , on spermatocele, 584 
Iliac arteries, aberrant blood v essels and, 22 
at urctcnc operations, 190, 192, 193 
in pregnancy , 167 

relation to ureter, 164 
crest, 2 

downward displacement of kidney and, 

foetal kidney in relation to, 13-14 
in operations, 2, 145 
relation to external oblique muscle, 2 
Intisaimus ilorsi, 2 

fossa, flow nw nnl displacement of kidney and, 

incision, for opjiroseh to iliac ureter, 191 
mesocolon in relation to left ureter, 8 
ureter, 8 

spine, anterior superior, ana-sthesia m front 
of, following nerve injury, 147 
veins, int < mill, 227, 226 
vessels, determination of course, 4 
ureterogram, 163 

Iliaciis muscle, in relation to kidney, 6, 9 


IIio hypogastric nerve, 148, 150 
at renal operations, 147 
in relation to kidney, 6 

Ilio inguinal nerve, 148 

m relation to kidney, 6 

Ihopelvic approach, in ureteric operations, 
194 195 

Ilium, abscess in region of, 9 

Illingworth, C F. W , case of epithelioma of 
scrotum, 596 

Illy es s, Prof , case of diverticulum of bladder, 
301 

Imbert, L , classification of urethral carcinoma, 
413 

Imperforate anus, hydronephrosis associated 
with, 86 

Impetigo, enure«is associated with, 269 

Impotence, congenital defects associated with, 
treatment, 210 

cysts of \ erumontanum and, 400 
in atony of prostate, 433, 434, 537 
male, 537 539 
causes, 637 
classification, 537 
treatment, 537-538 
investigation of, 540 541 
irritative, 537 

of traumatic origin, operation for, 538 639 
partial, 537 

perineal prostatectomy causing, 519 
phosphaturm and, 58 
treatment, 537 538, 541 
urethral polypi causing, 412 

Incontinence, essential See Enuresis, essential 
stress 267 
urinary, 266-282 
aetiology, 266-267 

associated w ith adherent foreskin, 270 27 1 
balanitis, 270 

calculous disease of bladder, 933-934 

cystitis, 268, 692 

epilepsy, 268, 272 

hypospadias, 272 

hysteria, 268, 272 

inflammation of bladder neck, 270, 272 
cervix uteri, 267, 270 
clitoris, 270-271 
posterior urethra, 275-276 
phimosis, 272 
prolapse of bladder, 306 
prostntic calculus, 528 
enlargement, 441 
obstruction, 268 
psychiatric abnormalities, 272 
renal tuberculosis, 268 
spina bifida occulta, 269,” 282 
tabes, 349 

urethral stricture, 267-268, 642 
urethritis, 272 
vesical carcinoma, 323 
vesico vaginal fistula, 343 
vulvitis, 269, 270 
cerebral stimuli, 272, 277 
classification of causes, 266 
definition, 266 

destruction of sphincter and, 228 
diagnosis. 267, 277-278 
diurnal, 267, 268 
false, diagnosis from true, 267 
gunshot wounds of skull causing, 234 
in ents, 229, 277-278 
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Incontinence, unnarj , in childhood .163-292 
aetiology, 269 272 
belladonna for, 281-232 
bladder muscle stimulation, 282 
catheterization, 282 
Course, 269 
ephednne for, 282 
fluid intake restriction, 281 
gonadotrophic hormone for, 281 
injections for, 282 
psychic influences, 2 69 
threadworms associated with, 232 
treatment, general measures, 281 282 
types, 269 272 
circumcised children, 270-271 
elderly men, 268 

highly excitable children, 272, 277 
infants, 266 

routine m\ estimation and ectopic 
ureteric orifice, 1 75 
spinal cases, 267 
kidney derangement in, 277 
nen e damage and muscle fibrosis causing, 
371-372 

nocturnal, 265 267 
pathogenesis, 272 277 
pelvic operation followed by, 267 
prostatectomjr followed by, 500 
pudic nerve division and, 228 
spa waters for, 281 
straining mo> emen ts causing, 227 
treatment, 278-282, 352 
true, diagnosis from false, 267 
urethra) fistula; and, 425 
injuries and, 420 
with overflow, 266 267 
Indigestion, in hydronephrosis, 97 
Indigo carmine, by intramuscular route, 30 
excretion of, by kidney, 25 
in diagnosis of fistula, 343 
renal tuberculosis, 43 
lest, 30 

advantages of, 36-37 
Harris’s colour standard in, 36 
in renal growths 119 
injuries, 77 

poljcjstic disease, 1J0 
technique, 30 
variations, 30 

ureteric effluxes after injection of, 43 
value of pre nephrectomy efflux, 43 
Infantilism, polycystic renal disease associated 
with, 106 

Inferior capsular artery, 7 
Inflammation, congestion of kidney and, 94 
mode of spread 10, 11, 12 
processes of mistaken for fascia, 10 
Influenza, urethritis in, 03a 
Inguinal glands, enlargement of. 590 

epithelioma of penis and, 609, 614, 617 
hernia, cystoeelo and, 304 
spermsf 10 cord in prov ention of, >80 
Insemination, artificial See Vrtificiol in 
semination 

Instrumentation, in w\ estimation of renal 
function, 730 

prevention of urinary fever following. 759- 
760 

See also Catheterization 
Instruments, sterilization of, methods 241 
sterilizer, 241, 243 


Insulm, for surgical diabetics, 960 962 
Intercostal arteries, lower, in relation to kidney 

Internal arcuate ligament, I4S 
oblique muscle, 3, 151 

at renal operations, 140 147, 148 149 
161 

Interstitial hernia, diagnosis from malignant 
ectopic testicle, 571 
Interureteric bar 224 

ns landmark m cj stoseopj , 234 
difficult micturition causid by , 263 
fistulous opening behind 344 
in enlarged prostate 4411 
trigonal folds and 292 
Intervertebral discs, oflumbar vertebra, I 
Intesline(s), operative involvement 1 >9 ’ 
parasites of, enuresis associated "jtb 269 
Intcstino v esical fistul 1 344 347 
actinomycotic, 345 
amcebic 345 
classification, 345 
coloetomt for 347 
congenital, 345 
« hinoeoccal, 345 
inflammatory 345 
malignant, 345 346 
pathologj , 341 
prognosis 340 
symptoms 346 
syphilitic, 34 > 
traumatic, 345 346 
treatment, 346-347 
tuberculous, 343, 346 
Intra abdominal tumour, svmptoni, 104 
Intreperifonea) hamorrhitge, in kidney injuries, 
77 

injury, 80 

rupture of hi rlronephroxjs, 97 
Intravenous saline, diuresis produced by, *7 
Intravesical collar, 437 

Iodides, contra indicated m instrumental cysto- 
graphy , 255 

with mercurial solutions, 2 >3 
Iodine, in excretion urography, 34 
in renal actinomycosis, 832 
syphilis, 853 

lodolnsmutluite of quinine, 850 
Iodoform pow def, in chancroid, 784 
lodoxyl, estimation of, in blood 36 
in excretion urogmjibv , 31. 36 
Irradiation therapy, in cancer of j restate, 

Irving s box, 518 

Irwin, \V k , instrumental m clogram of 
polycystic disease of kidnev , 108 
technique of nephropexy , 67-68 
Irwins mortality rate for prostatectomy. 518 
Ischiorectal sjiace, fattv tissue in, 11-12 
in relation to fa<« ml lajer, 9 
Ischium fracture of, extrajicritonenl rupture of 
M ulder causing 3JO 
I*Iui, X See Mijagawn. \ 

Isotonic saline, 25 
Ito Rcensliernft test, 783 

Jabnulav '* oitcntom for h v iJrwele, 582 3s3 
Jackson F 11 Ste llrmdte, H , el al 
Jack stone calculus 892 

Jacobs Arthur, case of reduplication of jirhi*, 
f(KI 
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Jacobs, Arthur, on radium treatment for carci 
noma of bladder, 329 333 
Jacques catheter, 240 
Jahnel, F , on positive serum reaction, 835 
Janet, J , on diagnosis of urethral infections, 
635 

on prostatie massage as cause of epididy 
mitts, 632 

Janet method of irrigating urethral canal, 667 
Jansch Herxheunet reaction 849 
Jarman, \\ D , and Scott, \\ \\ , on avertin 
anaesthesia, 168 

Jarrett, E , Jayne, H , and, on malignant 
disease of testicle simulating acute 
abdomen, 566 

Jaundice, arsphenamtne compounds causing, 
848-849 
in newborn, 52 
mov able knlney causing, t>4 
Jayne H, and Jarrett, E, on malignant 
disease of testicle simulating acute 
abdomen, 566 

Jejunum, in relation to left kidney, 5 
Jenkins, R H , Van Wagenen, G , and, on 
ureters on pregnancy, 167 
Johnson, f P.on cysts of Cowper’s glands, 531 
Joll, C A , and Simpson, S L , on adrenal 
carcinoma, 132 

Jolley, Neal and, on fibro myxo lipoma of 
spermatic cord, 589 

Joly, J S , case of horseshoe kidney, 20 

three vesical calculi impacted in post 
prostatic pouch, 931 

cystoscopic views in calculous disease of 
bladder, 935-936 

on danger of leakage of urine, 188 
enlarged prostate, 438 
giant stones, 895 
ureteric tumours, 126 
Jol>’s bladder retractor, 361 

electric sterilizer for ureteric catheters, 45 
urethroscope, 417 

Joses, on sulpliathmzole in gonorrhoea, 859 
Joslin, E P , on gemto unnary complications 
of diabetes, 962 
on surgical diabetics, 959-960 
Judd, E S , on foreign body in bladder, 335 
Jmld » operation of prostatectomy, 454 


Kahn test, 835 

Kasamowsky, G , on disruption of stones, 
932 

Kast, C C , and Kolmer, J A , on cultivation 
of S pallida, 834 
Kastle Meyer reagent, 50 
Kntzen’s case of secondary malignant disease 
of epididymis, 575 

Kellog.tt A , on mtcstmo vesical fistula, 345 
Kelly, R, E , and Dibble, J H , case of renal 
calculi, 893 

Kepler, E J , on adrenal carcinomata, 132 
tl al , on adrenal tumour, 132 
Keratosis, plans and prepuce m, 620 
Kessler, E E , on adenoma, 112 
on renal tumours, 123 

Key, E , on torsion of malignant growth of 
abdominal testicle, 571 
Keyes, G , on urinary tuberculosis, 811 
Kharophen, 849 

Kidd, F , on malignant dermatitis of penis and 
scrotum, 623 


Kidd, F , on pressure on ejaculatory ducts lead 
mg to occlusion and aspermia, 666 
Kidd’s bladder trocar and cannula, 355-356 
diathermy cystoscope, 322, 328 
Kidney (s), aberrant blood vessels, 14, 22, 174 
autopsies and, 22 
fcetal origin of, 14 
hydronephrosis caused by, 91-92 
in ectopic kidney, 174 
ligature and division of, 16 
symptoms, 22 

abnormalities of constitution, 18-21 
of level, 14-15 

number, 16-18, 922 
shape and size, 15-16 
union, 21 

absent, 16, 17, 169, 922 
accommodation of, 27 

actinomycosis of See Actinomycosis, renal 
adenoma of, 123, 130 
at autopsy, 113 

adherent, nephrectomy and, 158-160 
amyloid disease of, concretions in, 894 
anastomosis in congenital defects, 16 
anatomical relations, 4-12, 72, 150-152 
anterior, 5 
intimate, 150-152 
posterior, 5, 6 
anatomy, 1 
applied, 1-12 

bony structures in relation to, 1-2, 72 
in radiography, 35 
artificial, in urtenna, 761 
as internal secretory gland, 1 
ascending infection of, 710-713 
clinical types, 723-726 
in childhood, 726 727 
obstruction with, 720 
pathological anatomy, 719-721 
perinephric inflammation in, 721 
primary focus, 710-711 
with retention, 725-726 
prognosis, 737 
prophylaxis, 737-738 
treatment, 736-738 
without retention, 723-724 
acute, 723-724 
chronic, 724 
incidence, 723 
subacute, 724 

atrophy, in hydronephrosis, 93 

congenital renal sclerosis simulating, 718 
auscultation and, 38 
autonomic nerve supply, 26 
belts, 66 
bilateral, 18 
blood flow, 26-27 
supply, 24 

injury to, complicating nephropexy, 68 
blood vessels, as cause of hydronephrosis, 

in ectopic kidney, 1 73 
See also Kidney(s), aberrant blood vessels 
calyces See Calyces of kidney 
carbuncle See Renal carbuncle 
carcinoma of, 120, 121 
alveolar, 112, 115 
calculi and, 897, 898 
incidence, 122 

instrumental pyelogram, 121 
papillary, 123 
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Kidney (s), carcinoma of, squamous celled, 112 
ureter and, 129 
cellular tissue covering, 9-10 
chemical transformation m, 25 
chloride excretion and mercurials, 26 

clinical investigation, 38 
clots from, 239 

composite renal mass See Renal mass 
composite 

congenital abnormalities of, 13 22, 46 
absence of kidneys, 16, 17, 169 
post mortem, 17 
one kidney, incidence, 922 
See oho Kidneys, congenital defects 
cystic, 13, 15, 21 
bony lesions associated with, 21 
hamatuna caused by, 54 
incidence, 21 
tuberculosis and, 794 
See also Kidney(s) polycystic disease of 
congenital defects 13-22 
classification, 14 

hy dronephrosis associated with, 100 
mtrn uterine disease and, 14 
of interna! surface, 16 
See also Kidneyfs). congenital ab nor 
malities of 

congestion of, in hydronephrosis, 94 
contusion, 73 

costal cartilage in relation to, 5 
margin in relation to, 1 
crush injuries, 80 

aneurysm of renal artery and, 09 
cyst adenomata. 113 
cysts See Cysts, of kidney 
degenerate e disease of, classification, 138 
delivery of, at operation, 152 
denervation of, 136 
development of, 13 22 
diaphragm morbidly adherent to, 7 
dilatation of See Hydronephrosis 
dimensions of, 1 
disc shaped, IS 
diseases of anuria in, 286 
ohgurm in, 28o 
solitary kidney as result of, 17 
urethritis and, 634 635 
displacement 14-1 5 
downward, 14-15 
eleven ribs associated with, 14 
mesial, 15 
upward, 14 
double, 17, 172 

arterial supply to, 21 
hydronephrosis and, 87, 10 0 
OTistnhen for solitary kidney, 21 
stenosis in 174 
drainage of 188, 209 
ectopic See Ectopia, renal 
ebmuiat lonof foreign substances and water, 23 
embryonic adenocarcinoma of, 112 115-116 
119 

nns>mia and, 115 
diagnosis, 116 
hsematuria, 115 118 
macroscopic appearances, 115 
microscopic appearances 115 
pathogenesis, 115 
signs and symptoms 115-116 
treatment, 116 


Kidney(s), enlarged, 61, loo, 156-158 
epithelioma oi, squamous celled, 124 
evacuation of contents, 156-157 
examination of, 38-47 
fascia, 9-12 

inflammation and, 9 10 12 
fascial layers, fanciful 9 
fibre adenomata of, 1 23 
fibroma of, 112 
filtration of fluid in, 23 
fixation of, 66-67 
Edebohl s method of, 67 
methods, 66 
floating, 15, 38 61 
incidence, 15 

fluid intake and output, test of, 27-28 
foetal development, 13 14 
function See Renal function 
functionless, 76 
blood urea and 43 
indication of, 43 

glomerular filtration See Glomerular filtra 


glucose in 25 
gunshot wounds of 78 80 
hematogenous mfection of, 709-710 
acute, 722-723, 735-736 
bacillary, 723 
clinical types, 709 
fulminating 722 73 r 
m childhood, 726 
organisms in, 710 
pathological anatomy, 719 
subacute, 723, 736 
treatment, 734-736 
types, 709 722 

haematoma of, following injury, "3 
hiemntuna See Renal hasmatuns 
hilum of 5, 7-8 

abnormal position of, 1C 

adrenal in, 8 

at operation, 154 

contents, 7 

development of, 14 

in hydronephrosis, 85 

injured by muscular violence, 72 

renal artery and, 24 

second kidney in, 17 

horseshoe, 18-21, 17 4 

congenital skeletal deformities associated 
with, 19 

fibrous tissue and, 2S 
hydronephroses 18, 87, 100 
incidence 1 8 

of gemCo urinary detects associated 
with, 19 

isthmus as third part of 1 0 
malignant growths in, 123 
pelvis 19 21 
position of, 18-19 
ureters in, 67 
prognosis, 18 
pyelograms, 18, 19, 20 
sex incidence, 18 

unilateral composite renal mass and, 21 
hydatid disease of See Hydatid disease, 

hypernephroma of, 112-116 130 
idiopathic dilatation of, S6 
in embryo, 13 



INDEX 


Kidney (i), movable, anatomy, 81-62 
belts and trusses, 68 
calyces, 64 

clinical features, 62 63 
conditions formerly confused with 61 
diagnosis, 61 
diet, 6» 

emaciation and, 62 
exciting causes, 62 
exercises, 6 > 
experimental, 90 

fixation of, by Edebohl'a method, 87 
by Irwin technique, 67 6S 
firnwfijral and, 53, 6/, 83 
hereditary factor, 62 
hilum of, 63 

hydronephrosis caused by, 61, 05, 90 

incidence, 62 

incisions for, 116 

inflnmmatorv cluinges around, 62 

intra abdominal pressure and, 62 

nephrectomy, 66-68 

pam caused by , 63 

palpation, 61 

pedicle of, 61 

pin r-icpie ami, l>2 

polyuria and 63 

pyelography, 01 

reduction into loin, CC 

renal fo«sa and, 62 

sex incidence, 62 

shallow paravertebral recesses and, 62 
Stnnmorc Bishop procedure, 67 
suprarenal body and, 61 
symptoms, 62, 63 
referred, 63-61 
three degrees of, 6 
trauma and, 62 
treatment, 8o-6S 
operatise 65 
patfntive, 65-66 
Msceroptosis and, 61, 66 
multiple deformities, 16 
neoplasms of, r >, 112-121 
ascending pyelography in diagnosis, 49 
calcification, significance of, 39 
climcnl findings, 38 
diagnosis, differential, 38 

from aneurysm of renal artery, 70 
renal carbuncle, 42 
pyelography, 12 
X rnv film of, 39 

See oho hidney(s), carcinoma of, tumours 
nerve supply, 137 
new growths of, 112-124 
normal, 1 

mobility of, 61 
numerical increase of, 17—18 
obstruction of, in calculous anuria, 922, 923 
operations on 111 161 
abdominal muscles and, 146 
route, 17 
sheet, llo 

anatomical structures seen at, 4 5 
area of anaesthesia following, 147 
arteml injury at, 7 
bleeding points m abdominal wall, 117 
in pedicle, J 66 160 

blood vessel injury in abdor nl nal wall, 147 
in pedicle 1 56, 160 
difficulties, 156-160 
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Kidney (s), operations on, division of internal 
oblique muscle, 6 
exteriorization of kidney, 146 
external arcuate ligament at, 118, 149 
glandular involvement and, 160 
incision, 145-146, 157 
internal oblique muscle, 147 
ligation of pedicle, 154 156 
vessels, 7 

lumbocostal ligament, 148 149 
lung damage at 7 
Moms 3 incision, 145 
modification, 145-146 
nerve injury at, 7 
supply and, 6-7 
neura i displacemen t 14 T 
obesity and, 146 
patient a position for, 144 145 
perinephric adhesion, loS ICO 
perirenal fascia, 150-152 
pleura and last rib, 149 1j0 
renal vessels, 152 
skin sterilization at, 145 
suprarenal gland at, 152 
surgical approaches, 145, 160 161 
table for, 144 
tissue damage, 10 
topography of, 2 
towels at, 145 
transversals muscle, 147 
twelfth dorsal nerve 148-147 
ureter displacement, 8 
See also Nephrectomy , Pyelotoniv 
pain, explanation of, 10 

m urinary tuberculosis, 804 
palpable, 38, 61 

papilloma, 112, 120, 123-124 128 
parallelogram for location 3 4 
pedicle See Renal pedicle 
pelvic, 173 
percussion, 38 
perfusion, 26 

peritoneum in relation to, 4 
phosphates in, 25 
physiology of, 23-2 i 
polycystic disease of, 105-111 
tetiology, 107 
age at death, 105, 107 
diagnosis, 107-108 
anuria, 108 

bladder symptoms, 109 
blood urea, 106 
clinical findings, 38 

congenital anomalies associated with 
106 

contents of cysts, 106 
diagnosis, 107, 109 110, 119, 120 
epithelium in, 106 
glomeruli m 106 
fuematuna 109 
hemorrhage, 106, 108 
hereditary factor, 10 o, 107 
byperpiesia, 106 
hypertension, 10G 
in foetus, 105 
inflammation 106 
injury and, 74, 108 
nephrectomy, 110, 111 
pam, 10S, 110 
pathology, 105-107 
post mortem, 108 
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Kidney(s), in relation to noTta, o 
colon, 4 
diaphragm, 6 
duodenum, 5 
iliac crest, 2 145 
ihacus muscle, 0 
inferior vena cav a 5 
intercostal arteries lower, 7 
liver, 4 
lung, 7 
nerves, 6 7 
pleur*, 1 
psoas muscle 6 

quadratus lumborum muscle, 6 
ribs, 7 

transversal is muscle, 6 
twelfth dorsal nerv e, 6 
inequalities of size, 15 
infected pus from, 55 
infections of, 732-742 
abscess associated with, 9 
ictiology, 708-713 
bacteria causing, 708 
clinical types, 722 726 
counter irritation to loin for, 732 
diagnosis, 720-732 
diet in, 733 

fluid administration in treatment, 733 734 
instrumental pyelography, 731-732 
intravenous urography, 732 
lymphatic pathways outside ureter, 711 
origin, 708 

pathological anatomy, 714-722 
pelv in lavage m, 734 
predisposing causes 713 
renal operations followed b\, 729 
route, 9 

loutes from distant foci, 708 713 
sex incidence, 708 
special types, 726-729 
symptoms, 729-730 

unilateral, lesions of opposite kidney in. 

718-719 


Stt also Pyelonephritis 
inflammation of, 12, 90 
in hvdroncphrosis, 94 
investigation of, 55 
medicinal substances causing, 729 
inflammatory diseases of, classification, 138 
injuries to, 72-81 
accidents causing, 73 
cicatrization, 73 
on ilian, 72-78 


non fatal, 72-73 
sex incidence, 72 
i lolenco as cause, 72 
complications, 74, 75-77 
concomitant injuries, 17j) 
cystoscopy, 77 

disintegration of renal substance in, 73 
experimental, 73 
ha>mntuna, 74, 77, 77 
hswnnpentoneum in, 77 


Kidney(s), injuries to, in air raids 80-81 
in war, 179 

indigo carnune test, 77 
intravenous pyelography, 77 
mortahtv rate, 78 
motor traffic accidents and,* 73 
nephrectomy, 78 
pathological anatomy, 73-74 
perinephritis complicating, 75 
perirenal tissues, 73 

pseudo hydronephrosig complicating, 76 

pyelography, 74 

pyelo ureterogram, 77 

renal pedicle and, 74 

sepsis complicating, 75 

signs and symptoms, 74-77 

tenderness at site of, 74 

treatment, 77 78 

vomiting, 75 

inspection of, in clinical investigation, 38 
irritation, fascia conveying, 9, 10 
joined in parallel, 18 
hilum of, 21 
senes, 18, 21 
laceration of, 72 

hsematuna caused by, 53 
large, m alcoholism, 15 
in diabetes, 15 
nephrectomy for, 161 
left, 5 6 

abnormally shaped, 15 
anatomical relations, 5-6 
displacement of, aneurysm of aorta and 
renal artery causing, 69 
m absence of right kidney, 17 
essential hamatuna, 142 
relation to adrenal, 5 
great omentum, 6 
jejunum, 5 

mesenteric artery and v ein, 0 

mesentery, 5 

pancreas, 5 

peritoneum, 6 

portal vein, 5 

right kidney, 5 

spleen, 5 

splenic artery, 5 

stomach, 5 
palpation, 38 
rupture of, 75, 81 
vascular relations, 5-6 
leiomyoma, 112 123 
location of, 3-4 
low level, 2 

lumbar approach, 145-152, 161 
malignant disease of, abdominal approach 
in operations for, 145, 161 
mal rotation of, 174 
measurements of, 1 
mercurials and, 26 
mesial displacement, 1 5 
metastasis to, 112 

mobile, 14-15, 61-68 See also Kidney, 
movable 
normal, 61 

Morns method of marking out, 3-4 
movable, 38, 61-68 
abdominal massage, 67 
atiology, 62 
albuminuria and, 61, 63 
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Kidney (a), mo\ «M<*. mmiomi, 61-02 
belts and tm<tsoH, ff» 
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,<*nl r. nlurw, tij-b3 
conditions formerly confused with Cl 
<1 «ijctuv*i<, (II 
•hot, 61 

ciuncnitinn and. li* 
exntutg rniisex, ftj 
C'i 

nprrimpntiif, 00 

lixntion of, lij Kdcliohl a method. 07 
In Irwin Minup, 67-68 
lurmnttimi and, 53, 01. 03 
lirmlilan factor, ti’ 
hi him of. 03 

hvdnmi phroxH mused !>% . 01, 03, 90 

inciili nor, 0* 

inriniwi for, 1 1 >> 

inti unmntnn changes around, 62 

intra nlidominal pressure anil, 62 

nepbrwtotm . Oft OH 

|vun caused lij , 03 

palpation, 01 

]*edicle or, 01 

|ili\»iil<ii ntul, 0? 
poixuria and, <>3 
j'Jt logTUJlbx , *»1 
reduction into loin, M 
renal fo-sa mill. 62 
sox incidence, t*i 

•■1 willow pannirtchrnl reetva s anil, 02 
Mnnmorc Ihxliop procedure, 07 
•mpm renal Imdj anil, 1*1 
svmptoms, 0», 05 
ref* rred, 03 01 
three degrees of, 0 
trauma anil 0J 
Imilmml, »>* f»s 
<> 1 » rntiic, l»3 
pallmtne, f*5-6rt 
iwcnojitow ami, 01, <>0 
innlliplt iKonmnw, 10 
neoplasm* of. 5. 112-124 

ascending p\ elography in diagnosis, 40 
calcification significance of, 3 J 
clinical findings, 3x 
ilmehmu, differential, 38 

from rtneunm of renal artery, 70 
rt nal carbuncle, 42 
pj elogrnphy . 42 
X m\ Jilin of, 3*1 

Sff til*o lililnei (s), carcinoma of, tumours 
non e supply . 137 
new growth* of, 112-124 
normal 1 

mobility of, 01 
numerical increase of, 17-18 
obstruction of, in calculous anuria, 922, 923 
operations on, 144-161 

abdominal mu«des nniJ, 116 
route, 17 
sheet, 147 

anotomieal structures seen at, 4-5 
area of anaesthesia following, M7 
arterial injury at, 7 
Weeding points in abdominal ml), 147 
in pedicle, ] jff, 100 

Wood \e*sel injury in abdominal wall, 147 
m pedicle, Ilf* 160 
difficulties, 176-100 
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Kidney (s). operations on, <lms, on 0 f internal 
oblique muscle, 6 
exteriorization of kidney, He 
external arcuate ligament at, 148, 149 
glandular in\ oh ement and j 60 
incision, 145- 1 46, 157 
internal oblique muscle, 147 
ligation of pedicle, 154 150 
tessels, 7 

lumbocostal ligament, 148 jjq 
lung damage at, 7 
Morris s incision, 145 
modification, 145-146 
nenc injury nt, 7 
Rupph and, 6-7 
neural displacement, 147 
obesity and, 140 
patient a position for, 144-145 
perinephric adhesion, 138 ICO 
perirenal fascia, 150-152 
pleura and list rib, 149 150 
renal teasels, 152 
skin sterilization at, 113 
suprarenal gland at, 152 
surgical approaches, 145, 100, 101 
table for, Hi 
tissue damage, 10 
topography of, 2 
towels at, 145 
tronsi crsalis muscle, 147 
twelfth dorsal nerve, 146-147 
ureter displacement, 8 
i>te alto Nephrectomy , Pyclotomy 
pain, explanation of, 10 

in urinary tuberculosis, 804 
palpable, 38, fil 

papilloma, 112 120, 123 124 129 
parallelogram for location. 3—4 
pedicle See Kenal pedicle 
pelMc, 173 
percussion, 33 
perfusion, 26 

peritoneum in relation to, 4 
phosphates in, 25 
physiology of, 23-24 
poly ej Stic disease of, 1 05-111 
sctiology, 107 
ago at death, 10o, 107 

diagnosis, 107-108 ’ 

nnuria, 108 

bladder symptoms, 109 
blood urea 106 
clinical findings, 33 

congenital anomalies associated with 
100 

contents of cysts 106 
diagnosis, 107, 109-110, 1)9, 120 
epithelium in, 106 
glomeruli in 100 
Iiaematuna, 109 
haemorrhage, 106, 108 
hereditary factor, 10a, 107 
byperpiesia, 106 
hypertension, 106 
rn reef us, !6j 
inflammation 106 
injury and, 74 108 
nephrectomy, 110, 111 
pom, 108, 110 
pathology, 105-107 
post mortem, 108 
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Kidney (s), polycystic disease of, prognosis, 105 
pyelography, 106, 109-1 10 
renal function tests, 1)0 
Rov sing operation 110 
sex incidence, 107 
sire of kidnev, 105 
symptoms and signs 107 109 
treatment, 110—11 
uraemia, 10S, 107, 108, 109 
mine in, 106, 109 
urography, excretion, 109-1 10 
See also Kidneys, congenital cystic 
polyuria, compensatory, and, 30 
position of, 1, 5, 72 
methods of determination, 3-4 
power of accommodation, tests for determina 
tion of, 28 

concentration, as demonstrated by radio 
graphy, 35 
pyriform, 14, 16 
radiography, 38-42 
plain X ray films, 38-39 
relations of, 1 
ribs in relation to, I 
right, 5 

dilatation of, intravenous urogram, 727 
disease, 9 

hilum of, in hydronephrosis, 89 
in absence of left kidney, 17 
relation to adrenal, 5 
duodenum, 5 
gall bladder, 5 
hepatic flexure of colon, 5 
inferior vena cava, 5 
left kidney, 5 
liver 5, 8 
nerve supply, 7 
peritoneum, 5 
injuries to, 81 

civilian, incidence, 73 
urogram, 76 
palpation, 38 
rupture of 75 

ascending pyelography follow ed by, 47 
diagnosis from aneurysm of renal artery, 
70 

sausage shaped, 16 
schistosomiasis of, SI 7-818 
septic infection of, 9 
shock at operations on, 7 
size, abnormalities of, 15 
longevity and, 15 
unequal, 15 
small, J5 

soft concretions of, 893~89o 
solitary, 17 

anuria following hydronephrosis in, 97 
double kidney mistaken for, 21 
false, 17 

functional, 16, 17 
Guy’s Hospital senes, 17 
incidence, 17 
prognosis, 17 

removal m emergency surgery, 17 
true, 17 
incidence, 17 
prognosis, 17 

stone See Renal calculus 
structure, 23-24 

subacute congestion of, pathotogicalanatomy 


Kidney(s), suppuration of, cortical, 715 
diffuse, 716 
radiating, 716 
surfaco markings, 3 4 

symptoms influenced by “ psoas ” muscle, 
6 

nerves causing, 7 
tears, 73 

tests of retention, 30-31 

See also Renal function tests 
toxa?mic, 139 

glomerular epithelium in, 25 
traction on kidney, at nephrectoihy , 1 54 
traumatism of, hydronephrosis and, 91 
truss, nephroptosis and, 66 
tuberculosis of See Tuberculosis, renal 
tubules See Renal tubules 
tumours of, 104, 105, 112-124 
at birth, origin of, 13 
bilateral, 38 
cfassiffcation, 112 
colon in relation to, 118 
diagnosis, 118-122, 132, 133 
differential, 38, 104 
from actinomycosis, 830 
essential hematuria 143 
diathermy, 122 
fat removal. 156 
hremorrhnge, 122 
hydronephrosis resulting in, 83 
in children, 118 
indigo carmine tests, 119 
innocent, 112 
lumbar approach, 122 
malignant, 112-116 

disease of epididymis secondary to, 575 
origin, 113 

papillary, structure of, 113 
metastascs from, 114, 122 
movable ktdney, 62 
nature of, 122-123 
nephrectomy, 123, 157, 161 
sitbeapsuhir, 160 
obesity and, 1 22 
operative injury, 156 
palpation, 119 

pathology m relation to treatment, 122 
percussion over, 38 
prognosis, 118, 119 
pyelography, 119-120 
signs and symptoms, 116-118, 119 
subcapsul&r nephrectomy, 160 
con tramdicat ions, 160 
transpentoneal operation, 122 
treatment, 122-123 
types, 122 

Wilms s See Kidney, embrvomo adeno 
carcinoma 

X ray diagnosis, 119, 122 
See also Kidney, carcinoma of. Kidney, 
neoplasms of , Kidney, embryoinc 
adenocarcinoma , Paranephric tu 
mours 

unilateral, 18 
fused, 373, 374 
urea in, 25 

urine, acidification, 25 
excretion, 25 

vascular arrangements, defects of, 22 
diseases, 138 
treatment, 139 
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Kidney ( 9 ), vessels, at upper pole, 152 
See nlso Kulnev , blood \ essels 
war wounds of, 78—80 

colon wounds associated with, 78 
signs and symptoms, 80 
treatment, 79-80 
X ray examination, 80 
water absorption, 25 
weight of, 1 

Wilms’s tumour See Kidney, embryonic 
adenocarcinoma 
Wolffian ducts forming, 13 
X my examination, 4 
plain films, 38-39 

King and Beams, on (spermatozoa, 529 
Kirshbaum, J D , and Kozoll, D D,on renal 
tumours, 114 

Klausner, E , case of stricture follow ing intra 
urethral herpes, 635 
Klebs Loeffler bacillus in balanitis, 620 
Kleist, on micturition after gunshot wounds of 
skull, 234 

Knee chest position, for rectal examination of 
bladder, 237 

Knee elbow position, for enlarged prostate, 440 
for rectal examination, 431 
Knickerbocker, II J , and Crance, A U, on 
carcinoma of ureter, 129 
Kocher's forceps, 591 

Koemer, A , Seymour, F I , and, on artificial 
insemination, 541 

Kolff, W J , on artificial kidney, 762 
Koile, W , and Evers, E , on syphilis, 834, 8o3 
Kollmann's dilator, 644, 647, 648 
anterior, in urethritis, 632 
in dysectasia, 510 
gonorrheas, 867, 869, 876 
prostatitis, 660, 661 
Kolmer, J A , and Kast, C C , 
of S pallida, 834 

Kozoll, D D , and Kirshbaum, J D 
tumours, 114 
Kraurosis of prepuce and glans, 62 1 
Krayhan and Crampton, on vesical diverticu 
lum and stone, 930 

Kresky, F J , Greenwald, H M , and, 
perinephric abscesses child 
under one year, 749 
Kretschmer, H L , on actinomycosis 

hood, 830 
on embryonic adenocarcinoma, 116 
and Doehnng, C , on large odenoma,112 
on renal tumour, 123 

Heaney, N. S , and Ockuly, E A , on renal 
dilatation of pregnancy, 7-8 
Kreut/mann. H A B , on harmful effects of 
testosterone m sterility, 541 
Kmi on gynecomasty w ith tumours of testicle, 

Ivuster, E , on age at death from polycystic 
renal disease, 107 


n cultivation 


children 
n child 


Labia minora, adhesions of, 

Labour, difficult, vesico e< 
in, 342 

Labyrinth of Santorini, 225 
Laektim W H, v on. Mitrhell, J , and, < 
m prostatitis, 661 

Lactic acid, in papilloma of penis, 607 
Lacuna? magna, 370 
hypospadias and, 


children, 269-270 
ico vaginal fistula 


Lambert, J , and Smith, R E , on torsion of 
hydatid of Morgagni, 585 
Laminectomy, for spina bifida, 282 
Lane’s meatotome, 198, 918 
Langley, j N , and Anderson II K , on nerve 
supply of bladder, 228 

Langworthy. O R , and Hesser, F H , on 
remov al of motor cortex, 234 
Lonnegrace, on division of pelvic nerves in cats, 
229 

Laparotomy, in kidney injuries, 78 
evsts of liver discovered at, 106 
in war wounds, 80 

polycystic disease of kidney d.3covered at, 
107 

subumbilical bladder injuries at, 313 
Laqueur, E , Dinglemanse, E , and, on enlarged 
prostate, 43 i 

Laquiere, M , and Bouchard, R , on calculi 111 
Cowper s glam), 636 

with urethral strictures, 532 
on cancer following orchidopexy, 569 
Latiseimus dorsi muscle, 2, 3, 146, 149 
La Towsly, L IV , et al , on sulpliadiarme in 
gonorrhcea, 866 

Lawrence, K B, Graves, R C, and, on 
simultaneous testicular tumours, 
562 

Lazarus, J A , on carcinoma of ureter, 126, 129 
L eanuonth, J R , on hypogastric plexus, 185 
on stimulation of hypogastric nerv es, 164, 229 
ureteric abnormalities, 176, 178 
Lebreton, P on primary adenocarcinoma or 
Cowper 8 glands, 532 

Lecdne, P , Hartmann, H , and, on tuberculous 
mfection of Cowper’a glands, 636 
Le Due, I E , on enlarged prostate, 435 
Lee Brown, R K , Craig, R G , and, classifica- 
tion of intestino vesical fistula, 345 
Hrnman, F , and, on re absorption m hydro 
nephrosis, 94 

Legueu, F , on ascending mfection of kidney, 
713 

on fixed ureter, 90 

foreign bodies in bladder, 335 
intestino vesical fistula, 345 
Legueu's dysectasia, 445, 508 

hook for withdrawal of hairpin from 
bladder, 337 

Leifer, TV , Chargm, L , and Hyman, H T , on 
treatment of syphilis, 845 
Leiomyoma of kidney, 112 
nephrectomy, 123 
Leiomyosarcoma, 117 

Lewhman Donovan bodies, m granuloma in 
guinale of coverings of perns, 623 
in granuloma inguinale of scrotum, 027 
Lerobert suture, in transplantation of ureter, 
213, 214 

in operations for hypospadias, 388, 339 
plastic operations on renal pelvis, 101, 
102 


I eprnay on sulpliaml amide powder for chan 
croid, 784 

Lespitiasse, V D , technique for sterility, 541 
Lett, Sir H , ease of malignant disease of 
testicle, 564 

on mortality rate m renal tuberculosis, 811 
stone m kidney at London Hospital, 892 
vesical calculus, 928, 938 

following intravesical operations, 930 
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Leucoey tes, in urine o4 
Leucoplakia, balanitis followed by, b21 
of posterior urethra, 275 
urinary tract, {etiology , 777 
definition 777 
diagnosis, 778 
pathological anatomy, 777 
prognosis 778 

signs and symptoms, 777-778 
treatment, 778 

Leueorrhcea, urethritis caused by, 629, 030 
Leuksemia, priapism in, 605 
Lev aditi, C , and Vaisman, A , on gonococci 
resistant to sulpbamlamide, 866 
Levatores am, 372 
prostatas, 372 

Levitan, S See Cutler J C 
Lewis, Bransford, dilator in ureteric prolapse, 
178 

Lewis, E B , and Priestlej J T , on bilateral 
testicular tumours, 562 
Leydig, interstitial cells of, 534 
Lichen, ruber planus, diagnosis from syphilis, 843 
Lichtenberg, A , and Volcker, F , on shape of 
bladder, 224 
Lteno renal ligament, 6 
Ligament(s), anterior true, of bladder, 223 
arcuate, external, 6, 148, 149, 150 
internal, 6, 148 
lieno renal, 6 

lumbocostal, 147, 148, 149, 150 
Poupart s, at ureteric operation, 192 
pubo prostatic, 221, 429 
pubo \esical, rupture of bladder caused by, 
310 

Lillie, R D See Smith, M I , et al 
Limbs, congenital deformities horseshoe 
kidneys associated with, 19 
Linde, F XV , on treatment of epididymitis, 873 
LmdneT, K , on inclusion bodies in cytoplasm 
of epithelial cells m urethral dis 
charge, 630 
Linea alba, 2, 3 
semilunaris, 2 
Linen atrophicfe, 3 
transi erss, 2 

Lipiodol, in examination of urethra.. 377 
Lipoid nephrosis, 139 

Lipow, E G, and Vogel, J, on rupture of 
bladder, 308 

Liquid paraffin, as catheter lubricant, 244 
at meatotomy, 281 
Listens anterior urethral bougie, 644 
steel bougie, 644 

Lithia3is, urinary See Calculus(i), urinary 
Litholapaxv. complications, 947 949 
contraindications 942 
definition, 941 

evacuation of fragments, 946-947 
difficulty in, 948-949 
failure to find stone, 200, 202, 203, 948 
filling of bladder at, 944 
foreign body in, 947 
hemorrhage at, 949 
historical, 882 
in women, 947 

injury to bladder wall at, 948 
median perineal, 947 
mortality from, 942 
rupture of bladder at, 948 
technique, 944-947 


Lithotomy’, definition, 941 
lateral, 950 

position, for Bucknoll’s operation, 387 
carcinoma of bladder, 328 
urethroscopy, 374 
suprapubic, 949-950 
vaginal, 950 
Lithotnte, 943-944 

as foreign bodv in urethra, 403, 404 
Freyer s, 943 

introduction nnd manipulation of, 944 946 
Thompson, 943 
Lithotrity, historical, 882 
Littrfc's ducts, 370, 371 
cysts of, 405, 406 
glands, 371 

Littntis, gonorrhcea and, 8G9 
Liver, at renal operation, 4 

carcinoma of, metnstases from ureter, 1 29 
urethra, 417 

cysts in, polycystic disease of kidney nnd, 106 
displaced by renal aneurysm, 70 
growths in, 119 
in relation to kidney, 4 
right kidney, 5, 8 
toxscmic kidney, 139 
medullary tumours and, 130 
paranephric tumour nnd, 133 
renal function of, in absence of kidneys, 16 
schistosomiasis of, 818 
war injury of, 80 

Livermore, G R , on injection ofhvdrocele, 582 
Lloyd Jones, T R , et al . on penicillin in 
syphilis, 852 

Lobe, Riedel s, liver and, at operation, 4 
Locke 9 fluid, 24 

Locomotor ataxy, renal infection associated 
with, 9 

Loewenstem, J , coitus training apparatus, 538 
Loin(s), anterior bulge in, differential diagnosis, 
38 

lump in, in kidney injuries, 75, 77 
pain in, 42, 96, 108 
diagnosis, 168 

palpation in examination of, 38 
tumour in, 96, 97 

dxagaosM, 312, JJft JJ& 322 J-°A 13.3 
war wounds of, kidney injury and, 80 
London Hospital, air raid casualties admitted 
to, 80 

incidence of renal injuries treated at, 72, 73 
senes of cases of stone in kidney, 892 
Londres, J , on operative treatment of vanco 
cele, 588 

Longevity, small kidnevs and, 15 
Loop of Henle, 23 
Loo9s, A , on schistosomiasis, 8 1 5 
Lopez, J A , on inflammation of tunic vaginalis, 
675 

Lorantsas, on malignant disease of testicle with 
ga->tro intestinal symptoms, 566 
Lovibond comparator, 49 
Lower limb, sepsis of, ascending nephritis 
associated with, 12 
Lower jielv ic 6pindle, 1 64 
Lowlsley, O S , on age incidence of patients 
with enlarged prostate, 436 
and Brav, J L , operation for impotence of 
traumatic origin, 538-539 
Fenwick and perineal approach at ureteric 
operations, 200 
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Liibnrvli, O , on h> pernephramita, 113 
Hnnke, F , anti, on secondary malignant 
disease of epididymis, 673 
Lucas, C.. on p-.oas contraction and 
Kidney, b 

Lucas Keene, on aberrant bloodvessels, 14 
Lucki 1 , on origin of hypernep iiromat a, 1 1 3 
Ludwig's theory of renal function, 24 



in renal operations, UVIU, 161 
Lumbar fascia, 6 

muscles, upper, in renal operations, 145 
nephrotomy, muscular division in, 3 
wound, commencement of, 3 
pain, cause of, 10 
plows, <5-7 

nerv o supply, 6-7 

transverse processes, fractures of, renal 
injury complicated by, 74, 75 
ureter. See Ureter(s), lumbar segment, 
vertebra: See Vertebra:, lumbar, 
wound, kidney motility and, 24 
Lumbocostal ligament, 147, 148, 140, 150 
Lumhodorsnl fascia, 148 

Lungs, carcinoma of. met astases from ureter, 
120, 413 

ilamago at renal operations, 7 
malignant growths of, 323, 325 
schistosomiasis of, 818 

tumour nodules in, testicular neoplasm and, 
565-506 

Liinliam, J 1, , on foreign body in vagina, 
33 j 

Lnja, Q , on diathermy and prostotic obstruc- 
tion, 493 

and IVolbarst, A L . on uretbroseopic 
appearances in gonorrhoea, 862 
Lymphangitis of bladder, 238 
Lymphatics, hvpcrnephromatous, 39 
in hvdmnephrosis, 94 
relation to ureter*, 8 
inflammation spread by, 10 
inetastases nod hypernephroma, 114, 116 
and carcinoma of renal pelw*. 124 
ureter, 129 
of bladder 226 

wale urethra, 372 ’ 

role in kidney infection. 9 
varicose, in chyluna, 59 
Lymphogranuloma inguinale, aetiology, 788 
definition of, 785-788 
diagnosis. 787 

from syphilis, 842 
symptoms, 780 
treatment, 784, 787-788 
urethritis caused by, 633 
venereum See Lymphogranuloma inguinale 
Lymphopathia venereum See Lvmpho 
granuloma inguinale 
Lymph scrotum, 593, "94 
Ly6ol, in cystitis, 697 

MacaJpine, on effects of indigo carmine, 30 
Macalpme s pelvis grip, 357 

sheet for bladder operations, 35S 
McBurney’a grid iron incision, 192 
MacCalium, F O , on arsphenarwne compounds 
anti jaundice, 848 

McCarriaon, fur R , on stone and faulty diet, 
928 929 


MeCarrison, on vitamin -l deficiency as cause 
of keratinization of epithelium of 
mucous surfaces, 777 

McCarthy, J F , and Ritter, J S , on the 
ejaculatory ducts, 529 
McCarthy s elcctrotome, 493-494 
coagulation caused by, 499 
perurethrol resection with, 520 
panendoscope, 483 

I transurethral resection of prostate, 493 499 
after treatment, 496 497 
anesthesia for, 496 
complications, 498 499 
extravasation of urine and, 495, 499 
havnorrhage, post operative, 496 
secondary, 497, 498-499 
mortality, 497-498 
operative technique, 494-406 
pre operativ e treatment, 496 
selection of cases, 498 499 
M< Crea, E D , on incidence of epithelioma of 
glans penis, 609 

on inguinal gland enlargement with ept 
thehoma of penis, 609 
spermatocele, 584 

varieties of gonococcal \eiicuhtis, 871 
and Spalding, on actinomyces from bladder, 
830 

McDonald, J R , and Borders A C , on 
seminoma, 561 
See also Schulte, T L , et al 
MacDonald, S G , case of diverticulum of 
bladder, 300 

on bladder carcinoma 325 326 
gall stones in urinary bladder 335 
McGavin, D , on spontaneous thrombosis of 
pampiniform plexus, 390 
on vascular changes in atrophy of prostate, 
536 

McGee, L C , on lipoid extract from bull’s 
testicles, 534 

McGill of Leeds, on prostatectomy 452 
Macht, D I , on treatment of renal colic, 902 
McIntosh, Moeller. Van Slyke and, blood urea 
clearance test, 32-34 

McKee, C M , Rake, G , and Shaffer, SI F , on 
lymphogranuloma inguinale, 787 
Mackenzie and Ratner, on cancer following 
orchidopexy, 569 

Mackenzie, 1) IV , instrumental pyclogrcm of 
polycy stic disease of kidney, 108 
and Wallace, A B , on ureteral lymphatics, 
J63 

Mackinnon, D J , on aulphonamide irrigations 
in gonorrhoea, 863 

Maclean and de Wesselow’s urea concentration 
test, 28 

in enlarged prostate, 457 
MocLean, J T , and Deming, C L , on hydro 
ureter, 167 

MacLeod, J , and Hotchkiss, R S , on effect of 
heat on spermatogenesis, 535 
McLeod, J. W , Gordon, J , and, oxidase 
reaction m gonorrhea., 874 
McMahon, S , on congenital abnormalities of 
seminal vesicles, 530 

McMtchael, J . on residual urine as cause of 
death, 232 

MaeMyn, D J , case of carbuncle of kidney, 715 
McNee, J W £ee Dunlop, D M , et ol 
| Macquet, P , on war wounds of kidney, 78 
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Mahfou/, X P , on v aginal operation for fistula, 
343 

Malionev, J F , et al , on penicillin in syphilis, 
851 

Maisel, I , case of horseshoe kidney (pjelograin), 
19 

case of unilateral crossed renal ectopia 
(pyelogratn), 16 

Maisonneu\es urethrotome, m internal lire 
throtomj, 401, 649 

Malacoplakia of urinary tract, 778-780 
•etiology, 778 
definition, 778 
diagnosis, 780 
histology, 778 780 
in childhood, 778 
pathological anatomy, 778 780 
signs and symptoms, 780 
treatment, 780 

Malaria, diagnosis from urinary fever, 757 

Malarial therapy, tn urethritis, 632 

rupture of bladder associated with, 308 

Malecot catheter, 240 241, 356, 366-367, 460, 
698 


tube, in operation for fistula, 343 
Winsbury White trocar and, 515 
Malignancy, calcification and, 39 
Malpighian corpuscle, 23 
Mammae, accessory, 3 
in animals, 3 
line in animals, 3 
MandeUc acid, 766-767 

as urinary antiseptic, 766 
control of cases in treatment, 49 
dosage, 766 
in prostatectomy, 481 

streptococcus feecalts infection, 449 
urinaiy infections, 770, 771, 773, 775 
Manson, Sir F , on filarinsis of scrotum, 593 
Mapharsen, 844 
M&pharside, 844 

Marcuse, on cancer following orchidopexy, 569 
Maresch, R , and Chian, K , on thrombosis of 
corpus cavernosum, 035 
Marion, G , on abscesses and sinuses va buttocks 
and thighs in periprostatitis, 663 
on atony of prostate, 433, 434 

congenital obstruction of bladder neck, 509 

ligation of pedicle, 155 

malacoplakia, 778 

paranephric tumours, 133 

radium therapy m cystitis, 701 

ruptured urethra, 395 

ureteroplasty, 205 

urethral deficiency with incontinence, 425 
suprapubic tube, 699 

Marion s bladder neck disease, 350, 353, 354 
catheter, 242, 698 
after prostatectomy, 513, 514 
method of implantation of ureter, 208 
operation for dysectasm, technique, 511 
pyelotomie 61argie, 914 
sign, 440 

Marquardt, C P See Ewell, G. H , et al 
Marriage, transplantation of ureter and, 218 
Marshall catheter, 447, 448 
Marshall, C J , and Shanks, S C , on X ray 

examination of bladder, 239 J 

Marshall’s theory of renal function, 24 
Marston, on venal operation and shock, 7 
Martin, on rupture of bladder, 308 


Maseall, W X , on smears in gonorrluen, 874 
M fiscal 1 a cervical irrigator in gonorrhma, 880 
Mnsms, M , on division of caudn equina, 230 
Massage, nlidominal, in movable kidney, 65 
Masturbation, foreign bodies in urethra and, 
407 

signs, 375 

urethritis caused by, 620 
vcrtimontnmim in, treatment, 538 
Mnthf, C F, on abscess formation within 
testis, 072 

on early sign of perinephric abscess, 750 
tlirombo angiitis obliterans in spermatic 
cord, 590 

vascular changes in atrophy of prostate, 
570 

Miitlicson, 11 M , easo oF bilateral calcification 
of hydrocele sacs, 581 
Mathias, E £>re licit Inch, I, 

Mojo catgut guide, 211 
scissors, at nephrectomy, 154 
Mnyo Clime, cold punch method of perurcthrut 
resection, 520 

embryonic adenocarcinoma trrnteil at, 
116 

Ferns technique m diagnosis of testicular 
tumours nt, 508 

new growths of spermatic cord nt, 589 
testicular tumours treated at, 573 
transurethral resection of prostate nt, 499 
by methods in use nt, 500-507 
Mentitis, incontinence of urine associated with. 
270-271 

ulcerative, in circumcised child, 271 
with scab formation, m circumcised child, 27 1 
Mcatotome, Lane's, 918 
ureteric, 198 
Moatotomy, 652, 654 

before passing urethral instruments, 278 
control of bleeding nt, 281 
for atresia of external urinnry meatus, 741 
megalourcter, 186 
stenosis of ureteric orifice, 174 
ureterocele, 178 
technique, 28\ 

Mentu9 urinnnus, small, 390-391 
See also Urinary meatus 
Median approach, at ureteric operations, 197 
bar obstruction, 445 
Mediastinum testis, 533 

Medical Research Council, War Memo Xo 15. 

on technique of sharpening needles, 
845 

Medlar, E M , on renal tuberculosis, 790 
Megaloureter, 184-187 
definition, 184 
examination, 186 
in children, 184 
neuropathic basis, 185, 186 
pathology, 185-186 
‘ snake’s head appearance," 186 
sympathectomy, 186 
symptoms, 186 
treatment, 164, 186 

Meland, E L , Cabot, H , and, on trans 
urethral resection of prostate, 505 
Meltzer, M , on polycystic kidney 111 
Membrano prostatic urethra See Urethra, 
membrano prostatic 

Membranous urethra See Urethra, mem 
bra nous 
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Meneher, W. H t Xeuhof t H , and, on cutting 
Of spermatic cord and testicular 
atrophy, 587 

on division of ‘spermatic cord, 535 
blende}, I < fl , Osborne, T, B , and, on i itarnin A 
deficiency and lithiasis, 928 
Meningitis, tuberculous, micturition and, 348 
Menstruation, renal pain and, 63 
Mental defectives, foreign bodies introduced 
into urethra by, 403 
worry, phosphaturia as result of, 51, 58 
Menville and Priestley, on genital and renal 
tuberculosis in male, 795 
Mercier s approach to prostate, -493. 500 
Mercurial poisoning, after cystoscopy, 252-253 
Mercuric iodide, urethritis caused bv, 634 
Mercurochrome, in chancroid, 784 
in gonorrheas, 864, 867 
pro*tatitis, 662 

subacute hematogenous renal infection, 
736 

Mercury oxycyamde, in gonorrhoea. 863, 867, 
881 

perefiforuie See Percfiforide of mercury 
preparations, 851 
toxic effects, 851 
Mersuly 1. as diuretic, 26 

Mesentenc artery, inferior, horseshoe kidney 
and, 19 

unilateral composite renal mass and, 21 
superior, m relation to left kidney, 6 
vessels, renal operation and, 5 
Mesentery, in relation to left kidney, 5 
ureter, 8 

kidney displacement and. 15 
urogenital fascia and, 1 1 
Mesocolon, 6 
Mesonephros, 13 

in (etiology of polycystic renal disease, 107 
Metanepliros, 13 
Metaprotein, 49 

Metastatic complications, in gonorrhoea, 868 
Metazoa, urethritis caused by, 633 
Metchnikoff, E , and Roux, R , prophylactic 
experiments, 834 
Methwmoglobui, m urine, 50, 52 
Methedrme, m prostatectomy, 478 
Methylene blue, in gonorrhoea, 864 
Methyl testosterone, 535 

MiehaeJis Gutmann bodies, in malaeoplakia, 
780 

Micturition, absence of, 2S5 

afferent impulses, route of, for. 230 
as symptom, 263 

atropine injection to encourage, 278 
automatic, >31, 233, 349 
brain stem lesions and, 348 

affecting consciousness of, 234 
causing inability to perform, 234 
central nervous mechanism for, 234 
cerebral cortex lesions affecting, 234--35 
component reflexes, 232-233 
definition, 226 
delay m commencing, 262 
difficult, definition, 262 
Ml cystitis, 262-263 

enlarged prostate, 438-439 
neurosypfuli3, 262 
prostatic obstruction, 26 2 
posture in, 262, 263 
epinal Cord diseases, 262 


j Micturition, difficult, in stricture, 424 
vesical calculus and, 263 
| difficulty throughout, 262 
I caused by interference with nerve 

supply, 262 

mechanical obstruction to outflow, >bJ 
disturbances of, 257-288 
enuresis associated v, uh frequency of, 27 i 
following ruptured bladder, 311 
frequency of, carcinoma of bladder and, 323 
causes, 374 

chronic, treatment, 280 
cystocelo and, 305 
diverticulum of bladder and, 300 
in cystitis, 683 

enlarged prostate, 438, 141, 444 
gonorrhoea, 859, 860 
prolapsed ure thra 418 
stricture, 424, 642 
urethrocele, 421 
urinary tuberculosis, 803 
vesical ulceration, 702 
women, causes, 694 
intestmo vaginal fistula and, 346 
phimosis and, 601 
prostattc calculi causing, 528 
urethral cysts and, 406, 422 
prolapse caused by, 683 
tumours causing, 412 
urgency and, 258 
vesical calculus causing, 933 
See also PollakiuMa 
further call at end of, 262 
haematuna and, 53, 54 
hypogastric ner\ es and, 229 
in cats and dogs, 227 

cauda equina lesions, 348 
children, 272 
cystitis, 274 

ectopic ureteric orifice, 175 
fracture of skull, 348 
nervous people, 262 
neuro sypluks, 262, 349 
peripheral neuritis, 348 
poliomyelitis, 348 
spinal injuries, 343 
tuberculosis. 348 
syphilitic myelitis, 348 
tabes, 343, 349 
tuberculous meningitis, 348 
two attempts, 263 
ureteric colic, J 68 
infrequent, 261-262 
in children, 262 

nervous diseases, 262 
treatment, 262 

injuries causing disturbances of, 262, 348-3'2 
interrupted, 263 
involuntary, of ehddhood, 268 
nervous disorders of, 262, 348 352 
diagnosis, 350 

signs and symptoms, 348-3(9 
treatment, 310-352 
muromuscular mechanism, 274 
pnm at, 374 

pelv ic nerv e du ision and, 229 
physiology of, 226 235, 508 
pontine gliomata end, 348 
posture and, 226-227 

reflexes of, technique of demonstrating m 
cat, 232-233 



1006 TEXTBOOK OF GEXITO-URINARY SURGERY 


Micturition, reflexes of, transection of spinal 
cord and, 233 
sensations of, 233 

spinal cord section of gov emmg, 232 
trigger of, 477 
ureteric growths and, 128 
urethra and, 382 

urethral stimuli precipitating, 27a 
urgency of, 238, 261 283 
\ ascular lesions of brain and, 348 
\ esica] pain w ith, 2o7, 2oS 
voluntary, 233 

interruption of, 227 

Middlesex Hospital, incidence of renal injuries 
at, 72 

renal actinomtcosis specimen, 83 1_ 
series of testicular tumours, 562, 563 
Middleton, D S , on hematuria in pregnancy, 
107 

* Mid stream ” specimen of urine, 48 
Mihan e ninth day erythema, 847 
Milk in treatment of oxnluna, 57 
Al tiler's operation for subsjmphyseal vesical I 
exstrophy, 296 

Millin'# retropubic (prevesical! prostatectomy, 1 
51(1, 517 

short convalescence following, 517 
Milne, W Laird, case of fibrous cavemositis, 
600 

Milner, W A , and Gilbert, J B , on bilateral 
leimyoma of epididymis, 574 
Minot, H , Desnos, E , and, on v esical calculi, 
930, 947 

See also Rubntus, Gauthier, and Minet’s 
operation 

Aliscnrmge, urinary infections and, 728 
Mitamaru T Are Mijagawa, Y 
Mitchell, G A G , on hypogastric plexus, 183 
on ureteric nerves, 103-164 
Mitchell, J F , on ruptured bladder, 314 

nnd von Lnekiim, IV II, on pyuria in 
prostatitis, 061 

Mitohiner, V I! , Romanis, WHO, and, case 
of transference of thermometer 
direct from rectum to urethra, 630 
'll trill stenosis, hvmntuna caused by, 54 
Alixte, on division of spermatic artery, 587 
Mij agnwn, Y , rt al , on virus causing lympho 
granuloma inguinale, 786 
T , on un descended testicle and malig 
nancy, 569 

Alij atn, T , on injury and testicular tumour, 503 
Mock, J., and Clievassu, At , ureteric growths. 
128 


Moeller, McIntosh, nnd Van Slykc, blood ur« 
< Icnrnnco test, 32-34 
Alohr'a eltji following cys(ostomy, 351 
Alollusoinn eontagiosum, diagnosis froi 
syphilis, 843 

Monkeys, ureternl changes in pregnancy, 167 
Monorchism, 541 

Moore, r U , on androgen therapy, 538 
on « fleet ofhcht on pituitary activity, 534 
temperature of testis. 535 
Atoore, 11 , Spence, H. Al , nn d, on ascendu 
inf, etion of kidney in childhood, 7! 
on enuresis, 276 

Moore, It. A , on enlarged prostate, 4A5 
Moore, T., on nhncterutl pvtirin, 750 
on ureteric tumours. !’(> 

Morgagni, O. It on double kidney, 21 


Morgagni, hydatid of, 534 
diagnosis, 585 

strangulation of hydrocele and, 675 
torsion, of, 585 
treatment, 585 

Alonson, D. M , on Hunner’s stricture, 183 
on re absorption m hydronephrosis, 94 
Monson, J E , on malacoplakia in childhood, 
778 

Moro, O , on operative treatment of varicocele, 
588 

Morphia, in. cysitis, 695 
in renal colic, 352, 903 

simple prostatic enlargement, 447 
Morphine, effect on ureter, 1 67 
Aloms’s incision, in renal operations, 145 
modification of, 145 
method of marking out kidney, 3-4 
on ruptured bladder, 310 
Morson bladder retractor, 322, 324, 361 
Morson, C. E , case of papillary carcinoma of 
kidney, 123 

on aetiology of orchitis, 671 
on post operative changes in prostatic bed, 
469 

Mosso, A , and Pellacani, P., on contraction of 
bladder, 232 

on hypogastric nerve div ision in dogs, 229 
Movable kidney See Kidney, movable 
Mucus in urine, 49 
Alule spinners’ cancer, 596 
Mullerian ducts, 370 
Mumps, orchitis of, 671, 672 
teratoma testis and, 562 
Munro, D , on tidal drainage of bladder, 699 
Muschat, M , on cysts of Cowper s glands, 531 
Muscle(s), Bell’s, 254 
bladder, 223 
creatinine of, 31 
erector spin®, 3 
external oblique, 2 

at renal operations, 14C, 148, 149 
ihocus, in relation to kidney, b 
internal oblique, 3 

at renal operations, 146, 147, 148, 149 
latisfitmus dorsi, 2, 3, 146, 149 
obturator uiternus, in female, 162-163 
in male, 1 63 
psoas. 148 

in relation to kidneys, 6 
ureter, 8, 162-163 

major, at ureteric operations, 190, 192 
radiography of, 169 
pyramidahs, 3 

quadra tus lumborum, 148, 149 
in relation to kidney, 6 
recto nrethralis, 220 
rectus, nerve supplv to, 6 
rectus abdominis, 2 

splitting of, operative technique, 197 
serratus posticus inferior, 3, 150 
transversahs, 3 

abdominis, 147, 149, 151 
aponeurosis, 147, 148, 149, J51 
m relation to kidney , 6 
trigonal, in micturition, 508 
ureteric, 223 

Muscular v lolenee, renal injury caused bv, 72 
Mycobacterium tuberculosis, m urine, 52 
Myelitis, micturition in, 34S 
Alyclomfltopts, Bence Jones protein in, 49 



Natr, V, 0 , and Fandalai, X G , on »tiology 
of granuloma venereum, 784 
Kakaikima, N See Miyagawa, \ 

Narcotine, effect on ureter, 167 
Naumann, on polycystic disease of kidney, 107 
Neal and Jolley, on fibro mj xo lipoma of 
spermatic cord, 589 
Neo antimosan See Fouadtn 
Neo hnlarsine, 644 

Neo sktodan, m excretion urography, 34 
Neoarsphenamme, 844 
as urinary antiseptic, 769 
jn syphilis 845, 854 
Neoiopax, in excretion urography, 34 
Neoplasm, hsematuria as symptom of, 53 
renal See Kidneys new growths of, 
tumours of 

Neosilv erarsphenamine, 844 
Nephralgia, 136 
setiofogy, 140 
definition, 135 
diagnosis, 140 

glomerulonephritis in, 139 - 

Papin s operation, I3& 
pathology, 140 
symptoms, 140 
treatment, 141 
Nephrectomy, 154-161 

abdominal approach for 145 
access for, 158 
Addison’s disease after, 15’ 
adherent kidney and, 158 
aorta mistaken for aneurism of renal artery 
at. 70 

Weeding points, 156 
closure of wound, 160-161 
difficulties, 156-160 
exposure of v easels nt, 154 
fat removal at, 156 

for acute renal infection with retention, 739 
angioma, 112 
chvluna 59 

embryonic adenocarcinoma, lift 
essential haunatuns, 143 
functionless kidney, 76 
hematogenous renal infection 73-> 
hydatnl disease, 826-827 
hydronephrosis, 74, 73, 0ft, 91, Qj, 99, 100, 
102 136, 278 
hypertension, 138 
kidney injuries, 75, 78 
movable kidney, 65, 66 
pofycystic disease, 1 10, III 
renal growth, 118 
rupture of ureter, 203 
solitary cyst of kidney, 17, 105 
tuberculosis, 219 
bilateral renal 810 
urinary, 803, 810 811 
end results, 803, 811 
ureteric fistula, 180, 181 
Urinary obstruction, 175 
war wounds, 80 

intravenous urography prior to, 39 
obstruction^ remaining kidney following, 

securing of vascular pedicle at, 156 
stages in, 163 
gubcapsular, 159, 160 
technique, 154-156 
transa Momma!, 161 
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Nephrectomy, transpentoneal, exposure of 
ureter <3 u ring, 209 
ureter division of, 154 
ureterectomy at 203, 204 
^urinary fever following, 762 
Nephritis acute, diagnosis from essential 
haemal uria, 143 

tnedicinal substances causing 7’9 
anuna in, 286, 288 
ascending as cause of death 12 

in gynaecological conditions 12 
9s complication, 12 
cause of, 12 

Congenital urethral stricture and 390 

hypospadias and 38 1 

Incomplete or subtotal, 10 

tdle of fascia in 12 

%epsm of lower limb followed by i> 

Small meatus and 391 
Suppurativ e interstitial acuta H 
urogenital fascia spreading, 11, 12 
chronic, evsts in 103, 104 
interstitial, changes in, 104 
enlarged prostate and, 438 
Papins operation, 136 
pollakiuna in 260 
treatment 139 

classification Volhard s pathogenetic, 138- 
139 

differential diagnosis 50 
dolorosa, 13o 140-14 1 
focal, 135, 139 
in essential hxmatuna 141 
hwmatunc See Hsematuna, essential 
m syphilis 840 
intravenous therapy, 139 
non suppurative, 747 748 

intravenous pyelography, 747 
pathology 747 
signs and symptoms, 747 
treatment, 748 

parenchymatous, in essentia! ha>maturia, 241 
pathology, 13 1 
subacute, 139 
surgery of, 13o-143 
evolution of, 135-136 
treatment, 281, 288 
types, 13a 138 139 
urine in, 50 
vascular changes, 135 
with pain, I3a I40-141 
Nephro pyelolithotomy, inferior, technique, 
914, 915 

Nephro ureterectomy, 918 
contraindications, 129 
definition 203 
in megaloureter 186 
incision for, loS 
prognosis 129 
teclmique, 129, 204 

Nephrolithotomy, technique, 914-916, 917 
Nephromyopexv, in vascular diseases, 139 
Nephron, 23 

Nephroomentopexj, in vascular diseases, 139 
Nephropexy 6o 
complications, 68 
in hj dronephro«is, 91, 100 
movable kidney, 63, 66 68 
operative technique, 66-68 
results of 68 

Nephroptosis See Kidney, movable 



1008 TEXTBOOK OF GEXITO-UBISAKY SURGERY 


Nephrosis, necrotic, m toxsemic kidney, 139 
types, 139 

Nephrostomy, aims of, 188 

for acute renal infection with retention, 76'J 
anuria, 287 
calculous, 926 

haematogenous renal infection, 734 
hydronephrosis, 99, 109-101 
uretero hydronephrosis, 99 
prior to uretero ureteric anastomosis, 206 
Nephrotomy, lumbar, muscular division in, 3 
commencement of, 3 

Nephroureterectomy See Nephro ureterectomy 
Nerve(s), in renal capsule, 136 
ilio hypogastric, in relation to kidney, 6 
,l,o inguinal, in relation to kidney, 6 


obturator, 8 
of male urethra, 372 
renal sympathetic, 7 
splanchnic, 26 
subcostal, 7 
twelfth, 7 

dorsal, in relation to kidneys, 6 
vagus, right, 7 

Nervi erigentes of Eckhard, 228 
Nervous system, central, diseases of, urinary 
retention m, 264 
incontinence, 266 

diseases of, micturition in, disturbances of, 
348-352 
diagnosis, 350 

signs and symptoms, 348-349 
treatment, 350-352 
in anuria, 286, 287 

symptoms of movable kidney referred to, 
64 

Nesbit, R M , on action of sulphonamides, 866 
Neuhof, H , and Mencher, W H , on cutting 
spermatic cord and testicular 
atrophy, 587 

on division of spermatic cord, 635 
Neuralgia, renal, treatment, 174 
testis, 543-544 

Neurasthenia, sexual, cysts of verumontanum 
and, 406 

in atony of prostate, 433-434 
stammering bladder in, 262 
-m emo's imvteematw in, iXb 
Neurectomy, prcsacral, a«permia following, 640 
for carcinoma of bladder, 326 
Neuritis, peripheral, micturition in, 348 
Neuro syphilis, micturition in, 262, 348 
Newborn, hsemoglobinuna and jaundice in, 52 
polycystic disease of kidney in, 107 
urethral cysts of, 404, 405 
Newcomb, \\ D , on renal adenomata, 113 
and Hawksley , L M , on malignant renal 
tumours, 113 

Nieaise, V , on renal hydatid, 824 
Nicholson, G A\ , on genesis of hypemephro 
mata, 113 

Nicolas Favre disease See Lymphogranuloma 
inguinale 

Nielsen, J See Hamburger, C , el al 
Nipples, accessory, 3 

Nitch, CAR, case of horseshoe kidney 
(pyelogram), 20 

programs of polycystic disease, 106 
Comer, R^M^and, on atrophy of prostate. 


Nitrogen, distribution m blood constituents, 31 
non protein test of renal function, 31 
non urea, 31 

retention, polyuria associated with, 283, 284 
urea test of renal function, 31 
Nitze’s cystoscope, 248 
Nocturnal emissions, 375 

foreign body in urethra to check, 403 
Notch, great sciatic, 8 
Novarsanobillon, in balanoposthitis, 620 
in abacterial pyuria, 779 
Novasurol, as diuretic, 27 
N P N test of renal function, 31 
Nupercaine, as anesthetic, 478 
in operations on bladder, 357 

Obesity, and renal neoplasm, 122 
imperfectly descended testicle and, 771, 552 
m renal operations, 146 

palpation in clinical investigation of renal 
disease in, 38 

Obhquus extemus abdominis. See External 
oblique muscle 

mtemus abdominis See Internal oblique 
muscle 

O’Brien, JI G , case of fibrosarcoma of 
epididymis, 775 

on malignant disease of epididymis, 57.7 
Obturator internus muscle in female, 162-163 
in male, 163 
nerve, 8 

Ochsner, A , and de Bakey, on site of sub 
phrenic abscess, 748 
Ockuly, E A 6ee Kretschmer, H. L, 

O’Conor, V J , on torsion of testicle, 543 
(Edema, bullous See Bullous oedema 
cardiac, mercurials in, 26 
diuretics and, 25 

(Estrogen, in cancer of prostate, 522-525 
Ogier Ward See Ward, R O 
Ogilvie, R F , on hypemephromata, 113 
Oidium albican a, balanoposthitis caused bv, 620 
Okanisbi, J See Miyagawa, Y 
Oldham, J B , on nephralgia, 141 
Oldham's case of malignant disease of epi 
didymis, 575 
Oliguria, 285 
definition, 285 
from dehydration, 285 
in albuminuria, 285 
hydronephrosis 96 
renal disease, 285 
toxjemic kidney, J39 
orthostatic, 285 
post operative, 285, 287 
prognosis, 285 
Olivary catheter, 241, 242 
gum elastic bougie, 645, 647-648 
Olivieri, G , on cyst of Cowper's gland, 531 
Olkon, D B , Benedek, T , and, on Jympbo 
granuloma inguinale, 787 
Omentum, great, m relation to left kidney, 6 
Ommaney Davis, C , Gordon Taylor, G , and, 
on adenoma of epididymis, 575 
Omnopon, in cystitis, 738 
in operations on bladder, 357 
renal colic, 902 

Operation tables, for renal operations, 144 
Opium alkaloids, effect on ureter of, 1 67 
following operation for hypospadias, 387 
m renal colic, 902 



Qppenheimcr, G D , on age at diagnosis of 
polycystic renal disease, 107-108 
Oppermann, on tnalaeoplakia on childhood. 778 
Ornrsan, 819 

Orchtdeetomy, carcinoma ami, 569 
for hydrocele, 582 
libido returning after, 561 
radiotherapy and, 572 573 
auhcapstilar, m cancer of prostate, 521 
Orchido ccchoplnsty, fop imperfectly descended 
testicle, 553, 554 

Orchidocleisis, malignant disease follow mg, 570 
Orchulopexy , carcinoma following, 509-570 
for imperfectly descended testicle, 553~5o9 
trans septal, technique, 551-553 
Orehxte par effort. 512 
Orchitis, 671-G73 
setiologj, 071-672 
complications, 672 
course, 072 
diagnosis, C72 673 

gummatous, diagnosis from malignant dis 
ease, 813 

from tuberculosis, 843 
signs ami symptoms, 672 
B\ phllltic, diagnosis, 810 
traumatic, 673 
treatment, 673 
Organ of Girnldes, 53 1 

Os pubis, fractures of, bladder injury in, 309 
Oslwrne, T. B . and Mendel L B , on \ itamin A 
deficiency anil iithiasis 92 8 
Osgood, on sulphath /azole m gonorrhoea, 859 
Osmotic diuresis, 25 

Ossa innominnta, in relation to kidney and 
ureters, 1 

Osteomyelitis, septic, following bladder injury, 
3U 

Otis dilating urethrotome, G'0 
Ottcnhoimcr, R J , and Bid good. C Y , on 
torsion or testicle, 543 

Ovarian cyst, diagnosis from urachal cyst, 29S 
Ovariotomy, bladder injuries during, 313 
Ovaritis, gonococcal 880 

Ovarv, abscess of. intestino vesical fistula 
caused by, 345 
nerves of ureter and, IGt 
tumours of, 132 
OxaJnte(s), calculi and, 838 
medical treatment, 912 
in urine, exogenous source, 56 
endogenous sources, 56 
phosphutie and, calculus, 892-893 
Oxalic acid, normal daily excretion of, 56 
Oxnlurin, 56-57, 883 
alkaline mixture for, 57 
clinical features, 56 57 
diagnosis, 57 
diet in, 57 
digestion in, 57 
diuresis tn, 57 
milk m treatment of, o7 
mimicking urinary lithiasis, 58 
treatment, 57 
urethritis and 653, 631 
Oxophenarsine, 811 
in syphilis, 845 854-855 
Oxy cyanide of mercury, as antiseptic, 440 
for cystoscopy, 252 

pre operative preparation of patient, 24 o 
sterilization of instruments, 241 

64 
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Oxy cyanide of mercury, in chrome infections of 
Cowpcr s glands, 637 
in cystitis, 697, 700 
enlarged prostate, 451 
urethritis, 632 
poisoning, 463 
after cy atoscopy, 2 12 2i3 
Oxyhemoglobin, in urine, 52 

Pace, J M , and Cabot, H , on histology of 
undescended teste9, 569 
Paequehn s cautery, for cervical erosion 278 
Page, B H, and Wilson, C, on mercurial 
poisoning after cystoscopy, 2 ,>2-253 
Paget s disease, cancer of prostate and, 523 
of scrotum, 627 
Palpable kidney, 38 

Palpation, in investigation of renal disease, 33 
Fampiruform plexus thrombosis of, 590 
Pancreas, carcinoma of, route of spread 11 
cysts in, polycystic disease of kidney and, 106 
fascia in region of, 1 1 
in relation to left kidney, 5 
ureter, 8 

renal operation and, 5 

Pandalai, N G ■ Nair V G , and, on ictiology 
of granuloma venereum 784 
Panendoscope McCarthy, 483 
Papaverine, effect on ureter of, 167, 168 
Papilloma, and malignancy, 113, 124 
hsematuna and, 53 
site of, 8 

See also under names of organs 
Papin, F , Dambrin, C , and on intraperitoneal 
rupture of bladder, 314 
Papin’s introduction of inferior nephro 
pyelolithotomy, 914, 915 
operation for denervation of renal pedicle, 
136 

Paraffin workers’ cancer, 596 
Paralysis, incontinence of urine with 267 
Paranephric tumours, astrology, 132 
classification 133 
diagnosis, 133-134 
epithelial, 133 
in children, 133 
mixed, 133 

operative mortality, 134 
pathology, 133 
sexual incidence, 133 
surgical approaches, 134 
symptoms and signs 133 
treatment, 133 
Paraphimosis, 601, 603-604 
treatment, 603-604 

Pararectal approach, m ureteric operations, 
194, 195-196 
Pararenal fat, 151 

Parasacral approach, in ureteric operations 200 
Parasites in unne, 51-52 
Parathyroid hormones, calculi and 888-889 
Para urethral tubules of Skene, 291 
Paravertebral recesses, movable kidney and, 

62 

Paravesical fossa, 222 

Parenchyma, abscess of, in hydronephrosis 9o 
rpnal See Renal parenchyma 
Park, on hpomata of testicular tunicas, 577 
Parker, A E , on ureter, 163 
Parker, G case of bilateral seminoma of 
testicle, 561, 562 
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Parker, II M „ Paterson R . and, on radium 
treatment, 331 
Parker s rule. 387 

Parkes, A S , on castration after puberty, 536 
Parkhurst, L E , on ephednno in enuresis, 282 
Parotid, carcinoma of, polycystic disease of 
kidney associated with, 109 
Paroxysmal hscmoglobimiria, 52 
Pars cavernosa, 370 371 
carcinoma of, 413 
involuntary muscle in, 372 
Pascal A , on fistula of bladder, 345, 346 
Patch, F , case of carcinoma of right kidney, 
121 

on sectioned kidney m polycystic disease, 109 
Pateau a catheter, 242 
Patent urachus See Urachus, patent 
Paterson, J C S See Ransome, G A , el a! 
Paterson, R , and Parker, II M , on radium 
treatment, 331 

Paionne, M . on htholapaxy m women, 947 
Peacock, A H , on rupture of bladder, 309 
Pedicle, renal See Renal pedicle 
Pedicuh, inflammation of scrotum caused by, 
626 

Peirson, E L , on bilateral seminoma, 562 
Pellacaru, P , Rlosso, A . and, on contraction of 
bladder, 232 

div ision of hypogastric nerv e in dogs, 229 
Pelouze, P S , on speed of penetration of 
gonococci, 858 

Pelvic abscess, diagnosis, 237 

cellulitis, diagnosis from extravasation of 
urine from rupture of urethra, 395 
fibrosis following, 352 
following prostatectomy, 472, 517 
fascia, visceral, surrounding bladder, 220 221 
hydronephrosis See Hydronephrosis 
kidney, 173 
lavage, technique, 734 
nerves, 228 

as conductors of afferent impulses, 229 
division of, 23 1 
in dog, 230 

micturition and, 229, 232 233 
relaxation of urethra and, 228 
stimulation of, 220 
plexus, 226 
veins m, 225 
spindle, 164, 165 
stricturo and, 182 
tumour, diurnal pollakiuria in, 259 
retention of urine caused by, 264 
ureter See Ureter, pelvic 
Pelvis, female, anatomical relations in, 8 
fractures of, bladder injury in, 309 
gunshot wounds causing, 3D9 
ruptured urethra in, 394 
sling for, 398 
grip, RIacalpine’s, 357 
iliac crest and, 2 
position of ureter in, 4 
renal See Renal pelvis 
Pemphigus ^vegetans, diagnosis from syphilis, 

Penhallow, D P , on bullet in bladder, 335 
Penicillin, fcctal infection, and, 852 
Herxheimer reaction caused by, 853 
in balanitis, 781 
balanoposthitis, 620 
beeswax, 852 
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Penicillin, in bladder injuries, 313, 315 
sepsis, 472 
in chancroid, 784 

Cowper s glands, infections of, acute, 63G 
chronic, 037 
early syphilis, 854 
epididymitis, G70 
gangTeno of scrotum, 628 
gonococcal arthritis, 805 
epididymitis, 873 
gonorrhoea, 54, 804-805 
administration, 804-805 
dosage, 805 

non specific urethritis following, 029 
granuloma venereum, 785 
lymphogranuloma ingumnle, 787 
neuro syphilis, 832 
oil and beesw ax, 853 
pregnancy, 804 

prevention of congenital syphilis 830-857 
prostatectomy, 464, 478, 481 
prostatitis, 058 
sepsis of genitalia, C22 
syphilis, 851-853 

administration and dosage, 852-853 
during pregnancy, 852, 854 
urethritis, 632 
urinary fever, 700 
infections, 709, 770 

sulphamlamide powder and, in pelvic cellu- 

prostatectomy, 407, 468 
9ulphonomtdo resistant gonococci and, 804 
urticaria caused by, 853 
Penicillin G, in gonorrhoea, 8C5 
Penicillin X, in gonorrhcea, 8G5 
Penile fistula, operative technique, 408-409 
urethro See Urethra, penile 
Penis, nbscnce of, COO 
accessory nipples and, 3 
nctuiomy cosis of, 829 
adherent, 600 
amputation of, 010-613 
by bomb splinter, 393 
complications, 012 
for carcinoma, 414 

mental state following, 570 
partial, 610 

copulation following, 384 
anatomy, 598 
blood supply', 599 
body of, 598-599 

carcinoma of, amputation for, 414 
mental state following, 536 
balanoposthitis followed by, 620 
circular, constriction of, fistula and, 407 
congenital malformations, 599-604 
contusion of, 604 
coverings of, inflammation of, 621 
curved, m hypospadias, operation for, 3S6 
cutaneous lesions, 622-623 
surface markings, 3 
development of, 381-382 
diphtheritic infection of, 620 
dislocation of, 605 
dorsal vein, 225 
double, 292 
endothelioma, 609 

enlargement of, in inflammatory urethral 
stricture, 64? 
epithelioma of, 609-61 7 
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Peritoneum, at operations, on ureter, 1, 100, 192, 
193, 194-195, 196,197 
in relation to left kidney, 6 
liver and right kidney, 5 
spleen, 6 
ureter, 1, 8 

injury, complicating nephropexy, 68 
opening of, for stone, 203 
operative repair, 159 
wounds, closure, 199 200 
perirenal fascia and, 151 
reflection of, 220, 221, 222-223 
m infants, 225 

rupture of, hydronephrosis into, 97, 98 
Peritonism, in injuries to kidney, 75 
Peritonitis, following transplantation of ureter, 
216, 219 

following ureteric operations, 200 
in true pelvis complicating retention of 
unne, 264 

pelvtc, itt gonorrhoea, 980 
tuberculous, diagnosis from urachal cyst, 298 
uraemic, following prostatectomy, 473 
Periureteritis, 182, 195 
Periurethral abscess, 631 

m gonorrhoea, 869, 870. 877 
litholapaxy complicated by, 949 
treatment, 746 
calculus, 953, 955-956 
in cystitis, 692 

Perivesical space, in examination of bladder. 


Permanganate of potash, in erosive balanitis, 
619 

Peroxide of hydrogen, in chancroid, 784 
in erosive balanitis, 619 

Fetersen A , on atiology of acute prostatitis, 
656 

Peterson, D B , and Beuchnt, E S , on pyro 
therapy in gonorrhoea, 868 

Pethidine hydrochloride, in renal colic, 168 
properties of, 168 

Petit’s triangle, 3 

Peyronie s disease, following chronic caverno I 
sitis, 624 

de Pezza catheter See De Pezza catheter 

pH of urine, 49 

Phenol, as catheter lubricant, 244 
in nephralgia, 141 

Phenol red, excretion of, by kidney, 25 
test, 29 

Phenol sulphone phthalem test, 29, 33-34, 36 
in polycystic disease of kidney, 1 10 
intramuscular injection of, 29 
technique, 29 
variations, 29 

Phenolaine, in inflammatory urethral stricture. 

646 

Phimosis, 600-603, 727 
balanitis and, 781 
catheterization in presence of, 48 
chancroid and, 782 
circumcision for, 601-603 
dilatation by forceps for, 60l 
dorsal incision of prepuce for, 601 
epithelioma and, 609 
hydronephrosis caused by, 86 
in association with urachal fistula, 297, 298 
treatment, G01-603 
by circumcision, 281 

uncomplicated, enuresis associated with, 272 


Phlebohths, cystitis and, Gb7 
diagnosis, 240 
site of, 225 

Phloridnn, glucose and, 25 
Phosphatase, in kidney, 25 
Phosphates, alkaline, 57 

calculi and, 888-889 See also Calculus(i), 
phosphatic. 

cloud of, m urine, 48, 49 
earthy, 57-68 
in alkaline urines, 49 
kidney, 25 
urine, 25, 49, 51 
Phosphatic calculus, 892 
diabetes, 58 

Phosphaturia, 51, 57-59 
bacilhirm and, 55 
diagnosis from cystitis, 694 
diet m, 58 
diuresis in, 58 
drug therapy, 59 
forms of, 57 
in air pilots, 58 
mental worry, 51 
polyuria with, 283 
sexual symptoms, 58 
treatment, 58-59 
Physostigmin, action of, 168 
Pijper, A , on aetiology of actinomycosis, 829 
Pilcher s bag, 471 
Piles, urethral stricture and, 642 
See also Haemorrhoids 

Pillow and Th4venot, on new grow th of testicle, 
505 

Pin, fistula caused by, 406 

in male urethra, removal of, 404 
Piper, M C , el al , on adrenal tumour, 132 
Pitressin in uraemic pentomtis and ileus, 473 
Pituitary, anterior, extracts, in sterility, 541 
Cushing's basophil odenoma of, 131, 132 
posterior, onti diuretic hormone of, 25 
Pituitfin, in renal failure, 450 
Planocame anesthesia. 178 
Pleura, m relation to last rib, 149-160 
injury to, complicating nephropexy, 68 
wounds of, 7 

Pleurol membrane, in relation to kidney, 7 
reflection of, anterior, diaphragmatic, and 
posterior, 7 

Pleuropneumonia like organisms m non specific 
urethritis, 630, 031 
Plexus, aortic, 7 

lumbar nerve supply, 6-7 
of Santorini, 429 
pampiniform thrombosis of, 590 
subpentoneal, of Turner, enlargement of, l 
Plica v esicalm transv ersa, 222 
Pneumatuna, 60 
causes of, 60, 346 
definition, 346 

mtestino v esical fistula and, 346 
treatment, 60 

Pneumothorax, nephropexy and, 68 
Poliomyelitis, micturition in, 348 
Pollakmria, 258-261 
alcohol causing, 260 
as reflex manifestation, 261 
associated with arteriosclerosis, 260 
bladder tumours, 260 
chronic inflammation of posterior 
urethra, 260 
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Poliak uini, associated mth congenital irrita 
biltty of bladder, 2(50 
cystitis, 260 
drug taking, 260 
e\tra\ esieal tumours, 260 
glycosuria, 260 

hamatuna, 52 
hydronephrosis, 96 
incomplete retention of urine, 266 
nephritis, 260 
non ous diseases and, 259 
phosphntuna, 58 
posterior urethritis, 261 
■ptcMatic eiAatgement, 
prostatitis, 261 
pyelonephritis, 260-261 
renal colic, 261 
tuberculosis, 260 
«pmal cord diseases, 259 
ureteric calculi, 260 
urethra cervwo (rigoniti*, 260 
chronic, 259 
condiments causing, 260 
cystitis followed by, 259 
definition, 2 IS 
diurnal, 259 

nocturnal and, 259-262 
provoked by genital prolapse, 259 
pelvic tumour, 2i9 
renal calculus, 259 
vesico vaginal displacement, 259 
in children, 260 
old age, 259 
relation to exercise, 259 
posture, 259 
tropics. 259 

movable kidney and, 63 
neuropathic, 259 
nocturnal, caused by cystitis, 259 
enlarged prostate, 259 
types, 259 

urinary antiseptics causing, 260 
with pus, 260-261 

without pus, 260 
See also Micturition, frequency of 
Polycystic disease of kidneys See Kidney(s), i 
polv cystic disease of 

Polyneuritis, arsplienamme compounds causing, 
848 

Poly orchidism, testicular, tumour and, 562 
Polyorchism, 541 

Polypus/il See under name* of tanou * organs 
Polyuria, 282-284 
chronic, 2g3, 284-285 
types, 283 

compensatory, in renal impairment, 27, 30, 3b 
definition, 282 

emotional disturbances accompanying, 283 
from prostatic enlargement with marked 
chronic retention, 284 
mild chrome retention, 284 
in acute cystitis, 284 
pyehtjs, 234 

Bright’s disease, 283, 284 
diabetes, 283, 284 
hydronephrosis, 96 
nervous dyspepsia, 261 
nitrogen retention, 2S3, 284 
prostatic disease, 282, 284 
renal infections, 731 
tuberculosis, 284 
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Polyuria, in urinary disease, 282 
movable kidney and, 63 
nocturnal, 284 
pollakmria and, 260 
post operatn e, 283 
prognosis, 283, 284 
protracted, 284 
definition, 283 
reactionary, 283 284 
reflex, 284 
transitory, 283 284 
fluids causing, 283 
m hysteria, 283 

medical substances causing 283 
with mild gastro intestinal disturbance 
283 

phosphatuna, 283 
urine in, 283 

Pondville Hospital, USA, carcinoma of male 
urethra at, 412 

Pontine gliomata, micturition and, 348 
Poradentis venerea See Lymphogranuloma 
inguinale 

Portal vein, in relation to left kidney, 5 
Post coronal hypospadias, 383 
Posterior urethra See Urethra, posterior 
Posture, albuminuria of, 4 9-50 
in difficult micturition, 262, 263 
palpation of kuineys, 38 
pvehtis of pregnancy , 774 
relation to incontinence, 267 
micturition, 226-227 
pollakmria, 259 

Potassium bromide, prior to operation for 
hypospadias, 387 
citrate, in urinary infections, 763 
iodide, in syphilis, 853 
permanganate, in cystitis, 97 
in gonorrhcea, 863 

irrigation of bladder, 369 
salts, as diuretic, 26 
Pouch, post prostatic, 438 

Poupart's ligament, at ureteric operation, 192, 
J94 

Prather, G C , on hydrocele, 583 
Pregnancy, acquired surface markings in, 3 
“ essential ” hsmaturia in, 167 
gangrene of bladder m, 702 
horseshoe kidney and, 18 
hypospadias and, 384 385 
movable kidney following, 62 
penicillin in, 864 
pyelitis of, treatment, 774 
renal tuberculosis in, 810 
stress incontinence in, 267 
syphilis during treatment, 852, 854 
ureters in, 165-167 
manometric observations, 163 
urinary disturbances, calculi and, 889 
infections of, 727-729, 741-742 
Prepuce, actinomycosis of, 829 
adherent to glans penis, 291 
circumcision, 385 
cleansing of, at operation, 358 
hooded, 383, 384 
kraurosis of, 621 
Preputial calculi. 621, 957-938 
adiology, 957 

pathological anatomy, 957 938 
signs and symptoms, 938 
treatment, 958 
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I*re«acra) nerve, 18 » 

neurectomy, a«pormia following, o40 
Prevesical space, 222 
Fnapi»m. 6) >5-600 

chronic intrnroUrnl. BO® 


definition, 603 
treatment, G0» 

Price, I X O on complement fixation test for 
gonorrhoea S~"> 

Prie-tlev. Mcnville and, on genital tuberculosis 
in male, 795 

Priestley, J T , E B , anil, on bilateral 

testicular tumours, .762 
and Schulte, T L , on embrj onic adeno 
carcinoma, 116 

nnilUilbiir.D L .on essential hamattinn, 143 
see at«o Schulte, T I, , ft al 

Printing, .1 B . on diphtheritic infection of 
penis, C2® 

Problem sera, S3® Mfi 

Procaine spinal nnfest hum, m Thompson punch 
pro“iatectomv , 567 

Proctitis, gonococcal, 877-874 

Proflav me, m tiiliemiloin bladder, 81 1 

Progestin. cfTect on ureter, lbfi 

Vrolan 11, 571 

Proiaj»*e of 1 (ladder, 306-307 
stiologv. 306 
diagnosis, 306 

treivttw nt, 306-307 

Prolapse, untene Sre Ureteric prolapse. 

Prostate. 428-174 

abscess of, in tabe*. 313. 772 
actinomycosis of. 829 
adenomatous, 47* 

diagnosis from retrovesical cyst, 82S 
li\|s rtropbj. retropubic prostatectomy 
for, 482 

uretbro vesical projection of, iliagnosis, 205 
ntiatomnnl nlition to bladder, '220 
muscle. 223 
at birth, 22*» 
atom of, 473-471 
•higium*. 471 
■\ in pt inns, 433 474 
treatin' nt. 431 
ntropbl of, 417, 508 
to atineiit, .73 1» 
altaefirnenls, 4-"* 

H-*l ■iippl). *227. 4*9 

cal tilous dixaw of. runentinns of seminal 

\C« fries. Sit) 

irtropuln approach, 486 
le^rnl cnl« ulus and, 939 
rancer of, 11. 417. 417 446. 5*2-52', 
hi. ir e, fust r>. .723 
Mad |er inuiK.m. nt. 724 
diagnosis from atonj of), ladder. 373 
| roatntie cah ulus, 626 
brmatuna rnii«s| l. v , 61 
Imrmitnrs »n. 523, 521 .723 
mr» lenee, 1*1 1 

lost rumen 1 st ion causing iniun, 398 
IMlUnirneua. .722 723 
rad teal r*-tn lad ir reuxiv al, <MJ 
Itsiuiiirll rnl rrss^-ii > T | fur, vi* 

Iresktlnetlt, l 1 "*. '24 727 
7 «mng * o|s*r.ti<tfi, 4s” 
cofig^rutal «ls(W of, 432 
ry si a of, 432 433 
fit* If. r»n»!» ft' 432 431 


Prostate, congested, liajmaturm caused bv, 54 
retention of urine caused bv. 264 
development of, 291, 432-433 
disease of, polyuria in, 282, 284 
endoscopic resection of, 375 
enlargement of, 206, 284 
and atonj , 434 
constipation, 459 
lucraaturm, 54, 119 
pericystitis, 704 
renal sepsis, 45S 
residual urine, 436 
urachal fistula, 297 
urinary retention, 2S4 
vesical calculus, 929 

benign, transurethral resection for, 501-502 
cathetenrntion, 241 
causes, 447-446 
cjstoscopj, 456 
contraindicated, 248, 253 
“ fascin ” ns result of, 10 
gastro intestinal lesions, 459 
instrumentation and sacculus in. 390 
methods of investigation, 475-459 
pollakiuria caused by , 259, 260 
posterior lobe, 456 
rectal palpation. 4.73 
residual urine in, 370 
senile, 227, 352, 357 
simple. 435-446 
age incidence, 430 
bladder m, 433 
calculi and, 440, 441, 449 
cause and nature, 435-430 
complications, 441-447 
treatment, 447-450 
course, 443 
diagnosis, 444-440 
diverticula and, 442, 443, 450 
epididymitis complicating, 441-442, 449 
examination of patient, 439-441 
liTmatunn and, 442, 44D 
infection and, 449 
kidneys in, 438 
microscopy , 437 
mortality rate, 518 
pathological anatomy, 436-438 
prognosis, 444 
racial incidence, 430 
mini failure and, 442-443, 450 
retention of urine and, 441 
treatment, 447-448 
secondary malignancy, 443 
sepsis and, 441, 440 
signs and symptoms, 438 
tn ntment, 447-451 
non operative 470 451 
un tern in, 438 
urethra in, 437-438 
vascular system in, 478-459 
X*rnv therapy, 449, 45! 
examination, 420-432 
gtneml and local, 429-431 
fibrous, bar formation with, 502 
dysectima and. .708-611 
diagnosis, 609 

ililTi rential, ,609-5 10 
(uitlxilogy, 508-509 
treatment, 510-.71 1 
n tropubic njipnmch, 4 S6 
functions of, 63u 
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rrp-tuti, gonorrhoeal urethritis involving, 54 
ftyporpliftw of, m schistosomiasis, 818 
liypcrtrophv of, G9J 
enlargement of, 435 

simple, {M-rineal prostatectomy for, 4S7 
retention of urino caused l»j, 204 
urgtnt micturition in, 261 
hypoplasia of, 53 1, 536 
infection of, urethritis caused b>, 634-63*> 
injnrv of, atrophy follow ing. 535 
lesions of, urinary incontinence with, 266 
J) mpbntie drainage, 429, 430 
* mulct le [ol>e, ,, 42S 

enlarge went, 436, 437 
needling of, 432 
nervo aupph , 429 
normal, 436, 437 

obstruction of, blood urea clearance, 33 
cv*to«tnm> in, 515-326 
diagnosis, 433 

difticult micturition and, 262 
peninthnil resection for, 520 
po->t oitceati i c, prognosn 320-521 
renal (unction tests in, 30, 37 
suprapubic drainage in, urogram, 35 
surgical procedures, 512-521 
transurethral approach, historical note, 493 
urea concentration test for, 28 29 
iitinnrv incontinence with, 268 
pathological changes in, ascending infection 
and, 725 
rectal ft'ptct, 431 

Sarcoma of, diagnosis from aimpto enlarge 
ment of prostate, 446 
tenilr enlargement of, 352, 353 
micturition and, 227 
khcath of, 221 
surgical nnatomv, 428-429 
tronsdrethralrosectionof at Mayo Clinic, 499 
hv Mo VO Clinic methods, 590-507 
after treatment, 504 
haemorrhage and, 501 
m England, j 06 
indications, 501-502 
mortality, 501, 504, 505, 500 
operation technique, 503 504 
statistics, 501-500 
history of, 493 
in cancer, 524 

incontinence of urine following 266 

McCarthy *• 493-499 
after treatment, 406-497 
jooa-sibesJA for, 490 
complications, 498—499 
extravasation of urine and, 495, 499 
haemorrhage, post operativ e, 496 
secondary, 497, 498-499 
mortality, 497—493 
operative technique, 494 496 
pre operatic e treatment, 496 
selection of cases, 498—199 
tuberculosis of, 529 

calcareous deposits in, 526, 828 
diagnosis from simple enlargement of 
prostate, 446 

tumours of, infiltration into bladder, 237 
prostatectomy and, 4o2 
retention of urine caused by, 264 
unilateral, 432 

Prostatectomy , anuria following, 287 
arteriosclerosis and 340 


Prostatectomy, avpermia following i40 
blood pressure and, 478 
urea test and, 31 
calculi following, 526, 528 
carcinoma following 435 
complications 472, 517 
definition 402 
epididymitis following 441 
excretion urogram prior to, 35 
haemorrhage following, treatment, olS 
Hamilton Irving receiver following 367 
Harris, with closure of bladder, 516 
incontinence of unne following 266 
indigo carmine test prior to, 31 
Harris s colour standard 36 
Judd s operation, 454 
local anesthesia for, 357 
obstruction after, 339, 341, 514 
retention of urine and 2b 4 
one stage , contraindications, 518 
mortality risks, olB 
open, 515-516 
pericystitis following, 707 
perineal 487-492, 5|9 
complications, provision against 487 
\\ insbury \\ hite a instruments 491, 492 
Young’s technique, 487-489 

Winabniy \\ hi t e a m oibfi ca t j ons, 489- 
492 

phenol sulphone phthalem test prior to, 29 
post instrumental urethral stricture, 513-514 
post operative instrumentation, 513 
prognosis, 526 

preliminary suprapubic drainage 514 515 
pro operative instrumentation, 512 513 
punch See Prostate, transurethral resection 
of 

radical retropubic, for carcinoma, 486 
retropubic, 482 486 

eystostomy and, 482 483 
cysto urethroscopy and, 483 
indications for, 482 
(prevesical) operation, 516-517 
technique, 4S3 

seminal vesiculitis following 664 
subtotal retropubic, for calculous disease 
486 

suprapubic, 452-476 

by reconstruction technique, results 473- 
476 

cellulitis of scrotum complicating 47 1 
opemiatic coni complicating, 4?J 
complications, 470-473 
contraindications 459 
drainage prior to 30 

ga3tro intestinal lesions in relation to, 459 
history of, 452-455 

incomplete incontinence complicating, 
472 473 

instruments for 462-463 
laboratory tests, 457-458 
mortality reduced by new antiseptics, 476 
one st ago, 461-469 
catgut for, 465 
complications, table of, 475 
post operativ e treatment, 46S— 469 
results, 474-475 
stitches employed, 465—467 
technique, 463-469 
pelvic cellulitis following, 472 
persisting fistula complicating. 472 
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radiotherapy, in urinary incontinence. >82 

rubes, 2 

abdominal contents anti, 2 
cutaneous surface markings, 3 
in relation to pyramitlalis muscle, 3 
Pubic vein, interna), 223 
I’ubo prostntic ligaments, 221, 429 
Pubotomj, bladder injury at, 313 
I'ubo vesical ligament, traction of, rupture of 
bladder and, 310 
Pudenda) nen e, 371 

Pudic nerves, division of, tn eats, ®’g »>9 
231 

micturition and, 233 
urethral resistance abolished hy 231 
Piierpernim, pyelitis in, treatment, 774-77 3 
urinary infix tions of, “27-729 741-742 
Punch. Kraasch Ilumpus, 501, 592, 501, 505 
Ciiullc’a 504 

prostatectomy See Prostate, transurethral 
resection of 

Tlioinjison, 501, 302-503 
transurethral resection tilth, after 
treatment, S04 
operation technique, 503-504 
Purnura of bladder, luematuna and. 52, 54 
Pyelecton, in excretion urography, 31 
in pyelography, 110 
Pyclcctnsis. nephrectomy, 136 
Pyelitis, acute, alkaline treatment, 703 
pathological anatomy, 714 
jioljuno caused by, 284 
elironic, cystoscopic picture, 730 
JHltlioIogicai anatomy, 714 
ureteric catheterization for, 43 
gonococcal, 873 
m children, 740 

treatment, 773-774 
hydronephrosis, 83, 01 
movable kidney and, 02 
of pregnancy, 107 

treatment, 741-712, 771-775 
sex incidence, 00 
sulphonamule therapy, 708 
Py clog-ram, normal, 4o 
Pyelography, ascending, 39, 11, 42, 45-47 
contraindications, 46 
differential value, 41-42, 47 
in inflammation of kidney, 55 
renal tumour, 1 1 9 
solitary cyst of kidney, 101 
indications for, 46 

reactions nnil complications following 47 
technique, 47 
usefulness of, 41 
descending, 39 

differential value, 41-42, 47 
for ureteric calculus, 200 
excretion, m nuld dilatation of pelvis, 720 
historical, 883 

in adrenal tumours, 131, 132 

embryonic adenocarcinoma, 116 
essential hsematuna, 143 
hydatid disease, 824, 827 
hydronephrosis 98, 99 101 
mov able kidney, 64 65 
nephralgia, 140 

polycystic disease of kidney, 109—110 
renal actinomycosis, 830 
growths 119, 122 

tuberculosis, 791, 800, 801, 807-809 


Pyelography, m stricture, 182 

tumours m upper abdomen 122 
instrumental, in caieinoma of kidney, 120, 

in hydronephrosis, OS 
polycystic disease of kidney, 106, 108 
renal infections, 731-732 
intravenous drugs used for, 235 
in kidney' injuries 74 77 
movable kidney, 61, 61 
perinephric abscess, 75f, 7o2 
perinephritis, 747 
renal neoplasm, 42 
renal tumour, 219 
schistosomiasis 820 
tireteno ca/euli, 90S 
tumours 128 
prostntectomy and, 157 
retrograde 101 
in kidney injuries, 74 
mov able kidney, 64 
sodium iodide in 165 
Pyelolithotomy technique, 913 914 
modifications of, 024 
Pyelonephritis 54 

acute ascending following transplantation 
of ureter 2] 6 

without retention, treatment, 738 
sctioiogy, 723 

after remov al of stone, 198 

carcinoma of bladder and 323 

causes of, 708 

chrome, 136 

cystitis and, 692 

following spinal lesions, 3o0 

gonococcal, 873 

iuemnturta in, 53 

mte8tino vesical fistula and, 346 

hthoinpaxy complicated by, 940 

movable kidney, 62 

parenchyma and renal pelvis involved in, 714 
polJaluum accompanied by, 2CO-26 I 
prostatectomy complicated by, 474, 475 
sex incidence, 00 
treatment, 45S 

without obvious obstruction, treatment, 
740 

See oho Kidneys infections of 
Pyelosd, in excretion urography, 34 
Pyelostomy for calculous anuria, 926 
Pyllotomie t lorgie Marion s technique, 914 
Pyelotomy, technique, 152 154 
Pyelo ureterogram, in injury to kidney, 77 
ureter, 279 
in ureterocele, 178 

Pyelo ureterography, ascending, intravenous 
urography m relation to, 44 
Pyelumbnne in excretion urography, 34 
Pyloric obstruction, movable kidney and, 64 
Pylorus, congenital stenosis of, Kammstedt 
operation 213 
Pyonephrosis 55, 722-722 
calculous 898-899 
definition 721 

diagnosis from perinephric abscess, 750 
following implantation of ureter, 2)0 
hsematuna caused by, 54 
pathological anatomy, 722-722 
treatment, 753 

Pyospermia in seminal vesiculitis, 665 
Pyoureter, 744, 746 
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Pyrali, L X , Fow weather, F S , and, on X ray 
appearances of calculi, 889 
Pyramidahs muscle, 3 
Pyreto therapy, in gonorrhoea, 86S 
in syphilis, 856 
Pjuria, 03, 54-55 
abacterial 758-759 
c\ atoscopv in, 43 
in cjstitia, 683-684 

infected renal calculus, 903 
prostatitis, 661 
urinary tuberculosis, 803, 804 
localization of source, 5a 
sterile, neoarsphenamme, 769 
urine in, 54 55 

vesical pains and, diagnosis, 258 

Quadrat us luraborum muscle, 148, 149 
at renal operations, 147, 14S, 149 
»n relation to kidney, 6 

Queen Miry s Hospital for Sick Children, 
Carshalton, inx estigation of diseases 
of bone and calculus formation, 889 
Quick, E , on rupture of bladder, 314 
Quuiby, \V C , case of ten year survival after 
remotal of abdominal testicular 
neoplasm, 571 

on gjntecomasty and testicular tumours, 567 
Quinine, in injection of hjdrocele, 582 
in urethral instrumentation, 647 
xancocele, 588 


Rabbit, fascia in, 11 
renal blood flow in, 27 

RaSiC, 3 , on treatment of retrox esical hydatid 
cysts, 828 

Radiotherapy, and orehidectomy for malignant 
disease of testicle, 572-573 
in coxemositis, 624-625 
cystitis, 701 

epithelioma of penis, 610, 614-617 
malignant dermatitis of penis, 023 
papilloma of peni^, 600 
priapism, 605 

renal actinomycosis, 831, 832 
of inguinal glands, in malignant growths of 
scrotum, 507 

Radium, in carcinoma of bladder, 326, 329-333 
fistula following, 340, 342 
in urethrnl sarcoma, 427 
needles, for carcinoma of deep urethra, 415 
penis, 615 

urethral epithehomi, 427 
Radon seeds, 331 

Rajam, R. \ , on granuloma xenereum, 784, 785 
on meningoencephalitis due to lvmpho 
X. , „ granuloma ingumale, 787 

Rake, G ire Grace, A W. . McKee, C. M 
Rami, fracture of. extra peritoneal rupture of 
bladder and, 310 

rupture of mcmbrano prostatic urethra 
caused by, 393 

Randall, A , theory of calculo genesis, 891 
Ransome, G A , et al , on treatment of cerebral 
W 0 ™ q°, ln 6 orsphenamine 
treatment, 849 

Hatner, and, folio. m K oreh.dopo.j , 

lln»I.ng. L H on mi.lt, or orohtdone.y, 
Rajtr s ease or hxdroealjcosis complicated b\ 
calculi. Rlt t 


Rea, C E , on anorchism and monorchism, 541 
on malignant tumours of testicle, 569 
Creevy, C D , and, on adrogen therapy, 538 
Rectal examination for foreign bodies in 
bladder, 337 

in bladder conditions, 237 238 
female, 169 
male, 169 

findings, 264 265 
prostatitis, 261 
of prostate, 431 

polypus, enuresis associated with, 269 
prolapse, difficult micturition causing, 262 
sphincter, dilatation of, m infant, shock 
follow mg, 379 
urine specimens and, 48 
Recto urethral fistula, 409 
congenital, 345 * 
surgery causing, 407 
Recto nretnraha muscle, 220 
Recto-x aginal fistula, congenital, 345 
Recto xesical fistula, congenital, 345 
pouch, 22 2 * 

Rectum, anatomical relations, 237 
to bladder, 220 

excision of, pelvic neri e division and, 229 
fatty tissue covering, 12 
reduplication of, 29 2 
Rectus abdominis muscle, 2 

splitting of, opera tn e technique, 197 
surface markings, 2 
muscles, nerve supply, 6 
Rectus splitting approach at ureteric opera 
tions, 197 

Rehfisch, E , on posterior urethra, 227 
Reichle, H S . and Connor, W H , on Ij mpho 
granuloma inguinale, 786 
Rcisohauer, F., on enlarged prostate, 435 
Reiter’s disease, 631 
Renal abscess, 715 716, 717, 722 
fascia and, 1 1 

infection associated with, 9 
iche, 57, 58 

bladder papillomata causing, 320 
actinomycosis See Actinomycosis, renal 
artery, 7 

aberrant, tn hj dronephrosis, 93 
anatomical relations of, 5 
aneurysm of, 69-71 
setiology, 69 
clinical features, 70 
diagnosis, 70 

displacement of organs by, 70 
false, 69 
hscmatuna, 70 
intravenous urogram, 69 
pathology, 69-70 
rupture, 70 
statistics, 69 
traumatic cases, 69 
X ray diagnosis, 70 
course of, 24 
dexelopment of, 14 
in displaced kidney, 14 
hydronephrosis, 89, 90, 92 
blastema, m genesis of embryonic adeno- 
carcinoma, 115 
blood flow, 26-2? 

glomerular filtration find, 24 
calculus, atiologv, 887-892 
theories of, 891 
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Renal calculus, age incidence, 892 
aseptic lesions, 896-898 
bacterial, 894 895 
blood pressure and, 138 
bone diseases and, 889 
calcium and, 887-889 
calyx resembling 46 
carcinoma and, 897. 89S 
course and termination, 910 
c\stm 39 

cystoscopy, 42 905 906 

development, S9>-S96 

diagnosis, from aneurysm of renal artery, 

essential ha>matuna, 143 
diet and, 889 891, 928 
dissolution of, 918 929 
diurnal poltakiuna caused by, 2o9 
food faults and, 928 
frequency of recurrence, 891 
giant, 895, 903 

bydrocalyoosis complicated by, 894 
hydronephrosis caused by, 90, 96, 97 
in amyloid disease, 894 
horseshoe kidney, pyelogram, 19 
hypernephroma, 114 
polycystic disease, 106 
pregnancy, 889 

hydroureter of, 166 
squamous celled epithelioma, 124 
incisions for removal, 146 
infected, symptoms 903-904 
injuries and, 77, 889 
multiple, radiographic appearances, 39 
nephrectomy, 161 
oxalates and, 888 
parathyroid hormones and 888 
pathology of kidney, 896-900 
stone, 892-896 
phosphates and, 888-889 
position, 8% 
pyelotomy for, 152 
Randall s" theory, 891 
recurrences 920-921 
resembling calyx, 46 
septic lesions, 898-899 
soft, 893-895 

spinal cord lesions and, 352 
symptoms, 128 
treatment, medical, 910-912 
BUrgieal, 912 916 
indications, 912 913 

vesical calculus and, relative incidence, 885 
X ray diagnosis, 39 906, 907, 911 
capsule, 151 

aberrant suprarenal islets under, 113 
nerves of, 136 

carbuncle, 139 715, 716, 717, 7IS 
diagnosis, 752 

from actinomycosis, 830 
renal neoplasm 42 
uroselectan pvelography, 42 
cohc, anuria in 924 
complete, 901 

differential diagnosis. 901-902 
in hydronephrosis, 96, 97 
oxaluna, 57 
poly e» stie disease, 3 08 
spinai cord lesions, 352 
incomplete 901 
movable kidnev and, 63 
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Renal colic, pethidme hydrochloride for 
168 

phosphatie cloud in urme, 49 
phosphatuna and, >S 
physical examination, 90u 
pollakiuna with 261 
renal tumour and US 
symptoms, 900 902 
treatment, 902 
ureteric stricture and 1 82 
cortex, adenomata of, hvpernophroinntu 
arising from 1 1 3 
cyst See Cysts, of kidney 
cystadenomata, 113 
decapsulation 13a 130 
in essential hsematuna 143 
nephralgia, 14} 
toxcemic kidney , 1 39 
indications for, 139 
denervation technique 141 
disorders nerv es as cause of 7 
ectopia, blood supply, 1 74 

in horseshoe kidney, pyelogram 19 
unilateral crossed pyelogram 16 
epithelium, renal hyperneplu-omata arising 
from, 113 

failure, in polycystic disease JOS 
in surgical diabetics 962 
treatment of urinary infections, 771-772 
treatment, 450 
unilateral, 771-772 
fascia, 9-12 

connections of, 12 
in hydronephrosis, 91, 92 

pathological conditions 10,11 
fistula, following excision of solitary cy st, 101 
fossa, mov able kidney , 62 
frequency , 3 74 
function, 1 

after nephrostomy , 99 
autonomic nerve supply and, 26 
cystoscopy in investigation of, 43 
factors influencing, 2i 27 
foreign substances in bloodstream and. 


in unilateral renal le°ions 27 
indigo carmine in investigation of, 43 
infection and, 33 

intravenous urography in investigation of, 
39 

normal, 33 

posterior lip of hilum and, 7 
quantitative assessment of, 43 
separated urines in estimation of, 43 
tests 27 37, 4a7-45S 
blood 27, 30 32 
blood urea 30-31, 32-34 
choice of, 36 37 
colorimetric estimations, 29, 30 
combined, 27, 31-34 
general considerations, 27 
in diffuse glomerulonephritis, 139 

McCarthy s transurethral resection of 
prostate, 496 
polycystic disease, 110 
prostatie obstruction, 36, 37 
solitary cyst of kidney, 104 
indigo carmine, 30, 36 
advantages of, 36-37 
technique, 30 
variations, 30 
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Renal function tests, individual, 29-30, 31 
limitations of, 31 
interpretation, 30-31 
non protein nitrogen, 31 
of fluid intake and output, 27-28 
technique, 28 
retention, 30-31 

phenol sulphone phthalein, 29, 34, 36 
radiographic, 27, 34-35 
specific gravity, 28, 37 
urea concentration, 28 29 
ureteric catheters in, 29 30 
urinary, 27 

urinary infection and, 30 
urine and, 49 
value of, 36 
theories, 24-27 
historical, 24 

growths See Kidney (s), new growths of , 
tumours 

hsematuria See H&matuna 
hemorrhage, causes of, 143 
hydatid See Hydatid disease, renal 
impairment, constituents of urine in, 28 
exercise and, 32 
function index, 36 
radiographic appearances, 35 
tests of, 27-37 See also Renal function 
tests 

incision, in congenital urethral stricture, 390 
oblique, for approach to lumbar ureter, 
188 189 

infection, ascending pyelography in investi 
gation of, 46 
empyema following, 7 
hydrometer in relation to, 167 
symptoms, 56 

injury See Kidney, injuries 
insufficiency, 27, 28 

ascending pyelography contraindicated, 
46 

blood urea in, 31 

diodone and lodoxyl contraindicated, 34 
safety factor, 37 
symptoms, 456—457 
urea nitrogen in, 31 
ischsomia causes, 136 

hydronephrosis causing, 136 
hypertension and, 130 
lavage, in nephralgia, 141 

ureteric catheterization for, 43 
mass, bilateral, 18-21 

congenital skeletal deformities associated 
with, 19 

fibrous tissue and, 18 
lulum of, 19 
hydronephroses, 18 
incidence, 18 

of gemto urinary defects associated 
with, 19 

isthmus as third part of, 19 
pelvis of, 19, 21 
position of, 18-10 
prognosis, 18 
pyclograms, 18, 19, 20 
sex incidence, 1 8 
composite, 18-21 
unilateral, 18 
composite, 21 

inferior mesenteric artery and, 21 
ureters in, 21 


Renal necrosis, ascending pyelography followed 
by, 47 

neoplasm See Kidney(s), tumours of. 
neuralgia, treatment, 174 
opacities, m plain X ray films, 39 
operations See Kidney(s), operations 

pain, 140-141 
cystoscopy and, 42 
menstruation and, 63 
papilloma, 123-124 ' 

parenchyma, adenoma of, 112 
malignancy and, 112 
angiomata, 112 
at operation, 157 
fibro adenoma of, 112 
growths of, incidence, 123 
hypernephroma of, 112-116 
at autopsy, 113-114 
calcified. 120 

calculi associated with, 114 
Ewing’s classification, 113 
incidence, 122 

macroscopic appearances, 1 1 5 
malignancy and, 113, 114 
microscopic section, 1 1 6 
mode of spread, 114, 115, 116 
origin of, 113-114 
site, 114 
sue, 113, 114 
in nephralgia, 140 
tumours, classification, 112 
innocent, 112 

pedicle, at operation, 145, 155-156, 159-160 
causes of operative difficulties, 160 
clamp, at nephrectomy, 155 
denervation of, 26, 138 
for essential hamaturia, 143 
renal neuralgia, 174 

in anatomy of abnormally mobile kidney, 
01 

aneurysm of renal artery, 70 
removal of renal tumour, 1 22 
injury to, 74 
length of, 154 

ligation of, 154-156, 159 160 
operative damage, 154 
sclej-nsed, J 55, J56, J2SP l B0 
tying in continuity, 155-156 
pelvis, 8 

abdominal approach contra mdica ted, 145, 
16! 

anastomosis between ureter and, 102 
blood clotting m, 9 
supply, 154 
calculus m, 120, 166 
capacity, 45 

carcinoma of, papillary, 112, 123, 124 
squamous celled, 112 
cellular tissue m, 10 

changes resulting in obstruction to outflow 
from, 85 
chylurift and, 59 

dilatation of, congenital hydronephrosis 
and, 86 

excretion pyelogram, 720 
in ascending infection, 720 721 
children, 353 
double, 8, 46 
incidence, 46 

emptying of, normal rate, 140 
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Kona I pelvis, epithelium of, m I % dr 
nephrosis 85 
prow th« of. 122, 123-124 
incidence, 123 
heating (ion era of, 114 
m bnciilurm, 51 

hydronephrosis, 82-84, 81, 90, *>1, 92 
nephralgia, 140 
solitary ey st, 104, 101 
ureteric colic, 108 
stricture, 182 
urograms, 3l 
injur} to, 74, 13C 
norma), 41—10 
pnloprnm of, 41 
pnpiltoma, 112, 120, 12J, 12s 
causing li3*matoncphro«is, Oil 
symptoms, 123 
ptiwtie operations on, 101 
reduplication of, 40 
re impl in'ntion of ureter into, 101-102 
ring muscle stem, 137 
shnpo of, 8 

squamous celled epithelioma 124 
tumours of, 99, 112, 123-124 
symptoms, 287 
ureter in relation to, 102, 16 > 
varieties, 45 
pilaster, 10, 11. 12 
ptosis, in nephralgia 140 


sclerosis, chrome, 717-718 
««psi«, 478 

following prostatectomy, 472 
subst nnec, di«int ogrnt ion of. in rennl injur} .73 
in hydronephrosis 83, 84 
(Welling diagnosis 74 
sympathetic nerves 7 
sympathetic® tonus 140 
tulierculosts .S'ri* Tuberculosis, rennl 
tubule*, 27 24 
arterial supply , 24 
cbemieal transformation in, 21 
excretion 23 
rcnbsorption, 27 

in hydronephrosis, 94 
tumours See Kulncy, tumours of 
vein(s). 7 

tier elopment of, ] 4, 24 
in congenital ureteric abnormalities, 174 
hydronephrosis, 89, 92 
ligature of, in remov a! of renal tumour , 122 , 
veM °|s, aberrant See Kidnev(a), aberrant 
blood i easels 

absence of, m true solitary kidnev, 17 
embolism and thrombosis, b-ematuria 
caused by, 53 

kinking of, in tnov able kidney , 61 
wound closure of, I60-I6I 
Sec alto Kidney (a) 

Resorcin m balanoposthitis, 620 


Rote testis, 533 

Retroperitoneal sarcoma, differential diagnosis, 


Retroperitoneal sarcoma in children 130 
tissue, 9 

Retropubic pnydateciom) 432 4 SQ 
cyst ostomy and 482-483 
cy sto urethroscopy and 483 
indications for 482 
(prevesical) operation 516-517 
technique 4S3 485 

Retrovesical space hydatid disease of, S28 

Rotzius cave of drainage 311 312 
in ruptured urethra 39 j 
urine in, 310 

diagnosis from distended bladder 394 
space of 222 42 9 
drainage of 343 

Rhesus monkeys, ureteral changes mpregnanev 


guinole and, 786 787 

Rheumatism chronic ascending infection of 
kidney and, 724 
Rib accessory loS 
eleventh in relation to kidney, 1 
eversion of hypernephroma associated with 
38 

fracture of, kidney injury associated with 
72 76 

in relation to kidney, 1 7 
removal of, post operative weakening, 145 
sternum in relation to 1 
twelfth, 1, 3 
exposure of, lo7 
length of, 177 158 
pleura and 149-150 
Richards on glomerular filtration, 24 
Riches, K \\ , double Y tidal drain and 
oystometer, 699 
on carcinoma of ureter, 129 
diathermy for priapism, 00v 
enlarged prostatic ducts in prostatitis 661 
ureteric tumours, 1 26 
Rickets renal kidnev function in, 1 
Riddoch, C , Head, H , and, on infections and 
spinal cord lesions 349 
on transection of spinal cord, 231 
Riedel s lobe, liver and, at operation 4 
Rimims test in nervous disorders of mic 
turition, 351 

Ring test for bilirubin, 50 
Ringlcb cystoscopes, 248, 249 
Ringworm of scrotum 593 
Ritter, J S , McCarthy, J F , and, on ejacu 
latory duets, 529 

Rittman, G F See Romansky, M J 
Robb, J J , on typing of urethral carcinoma 
413 

Roberts J B , on surgical treatment of 
malignant disease of testicle, 572 
Roberts, Lane, semen normality figures 
544 

Robertson, E G , Denny Brown, D , and on 
reflex contraction of bladder, 233 
Robertson, J P on pyelography after injury 
to kidney, 74 

Robinson, R H O B , on transurethral 
resection of prostate by Mayo 
Clinic methods 506 

Roche, A F , case of calcified hypernephroma 
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Romanis, W H C , and Mitchmer, P H , case 
of transference of thermometer 
direct from rectum to urethra, 630 
Romansky , M J, and Rittroan, G E , on 
oil wax suspension of penicillin and 
syphilis, 852 

Romiti, C , on malignant disease following 
orchidoeleisis 570 
on varieolymphoeele, 585 
Root of perns, 598 

Roper, R S , on vasotomy in gonorrhoea, 868 
Rosenthal, S M , on diet in gonorrhoea, 863 
Ross, A O F , on injections for gonococcal 
epididymitis, 873 

Ross, H P , Gash, G E , and, on hypogastric 
plexus 185 

Ros\ ing, T , cases of calculous anuria 921 
Rothera s test, 50 

Roux, E , Sfetchmkoff, E , and, experiments on 
syphilis, 834 

Rovsing, on renal decapsulation, 135 
Rovsing s operation, in polycystic renal disease, 
110 , 111 

Rowntree and Geraghty phenol sulphone 
phtholem test, 29 30 

Rubaschow, S , on testicular tumours, 569, 577 
Rubntus, Gauthier and Minet s operation for 
dy sectasia 511 
Ruga;, in bladder, 224 
Runeburg, G , on abacterial pyuria, 759 
Rupture of bladder, 308-311, 640 
extrapcntoneal, 309 310, 311 
{etiology, 309 
diagnosis, 310 
pathology , 309 310 
signs and symptoms, 310 
treatment, 311 

ultra peritoneal 308 309, 310-311 
wtiology, 308 
diagnosis, 308-309 
pathological predispositions, 308 
pathology, 308 
symptoms, 308 
treatment, 310 311 
of kidney See Renal rupture 
penis, G04-005 
renal See Renal rupture 
Ru«ehe, C , and Bacon, S It , on tumours oC 
ureter, 1 26 

Russell It Hamilton, technique for excision of 
urethral stricture, 393, 401 
in stricture due to urethral injury, 393 
Rutherford, on ruptured bladder, 396 
Uuncka on androsterone, 534, 535 
Rynll, E C, ejstoscopic views of growths of 
urethra, 410, 411 

urethroscopie views of cysts, 404, 407 

Swchv, nn wKcoUt carcinoma of testicle with 
sexual precocity , 567 
Sacral glands, 429, 430 
nerves, branches, 2 ’6 
dorsal roots, div inon of, 230 
promontory, m fertus and infants, 2 
in physical examination, 4 
Sacro genital fold, 2 22 
in fi male, 223 
Sacrum, palpable parts 2 
Sago grain urcthnti*, 631 
St Bartholomew s Hospital, testicular tumours 
treated at, 572 


St Kartal, Dimtza and, on tubercle bacilluna, 
789 

St Mark’s Hospital irrigating apparatus, 496 
St Peter s Hospital, incidence of hthiasis at, 887 
non specific urethritis at, 629 
series of cases of calculous anuria 921, 922 
renal calculi, 902, 903 
stone in upper urmary tract, 892 
ureteric calculi, 896 
steriltzer, 241, 243 
suprapubic prostatectomy at, 474 
St Thomas’s Hospital, sulphonamide treatment 
of acute gonorrhcea at, 866-867 
Sakaguchi, Y , case of adenomyoma of epididy 
mis, 575 

Salaman, M H , et al , on arsphenamme com 
pounds and jaundice 848 
Saline, intravenous diuresis produced by, 27 
in cystitis, 699 

post operative anuria, 288 
prostatectomy, 468 

re -establishment of renal secretion, 449 
renal infections, 733-734 
sepsis of genitalia, 622 
uraimie peritonitis and ileus, 473 
isotonic, 25 

Salpingitis, gonococcal, 879-880 
Salvarsan, 844 
Salyrgan, as diuretic, 26 
Santorini labyrinth of, 225 
plexus of, 429 

Santos, R Dos See Dos Santos, R 
Sarcoma, retroperitoneal, differential diagnosis 
38 

Sargent, J C See Ewell G II , el al 
Sato, S See Miyagawa, Y 
Scabies, diagnosis from syphilis, 842 
Scarpa’s fascia, 371 

Schacht, F W , on hypertension m polycystic 
disease of kidney, 106 
Schafer, E A , on ureter, 164 
Schaffhauser, F , animal experiments on 
abacterial pyuria, 759 

Schaudinn F , and Hoffmann, E , on discovery 
of S palhda, 833 
Schntasama hcematohmm, 51-52 
lifecycle, 815-810 
Seb is hnumuuo. 9 ^ , 4 , 2 . 
definition, 815 
genito urinarv, 815-823 
{etiology, 815 816 
blood ui, 818 
clinical picture, 818-819 
diagnosis, 819 822 
differential, 818, S20 
distribution, 815 
histones 1, 815 
pathology, 817-818 
serological tests, 819 
treatment, 822-823 
hfornatwna caused bv, 54 
of genitalia, 818 
kidney, 817-818 
liver, 818 
lungs, 818 
meters, 817 
urethra, 818 
prophylaxis, 822 
radiography , 819-820 
unnarv hthiasis and 883-884 
vesical. 817 



IMIEX 


Scholl, W,oa hy perglyeamia in Cushing s 
basophil adenoma, 132 

Schulte, T L , McDonald, J R , and Priestley, 
J T , list of new growths of 
spermatic cord, 590 

Priestley, J T, and, on embryonic adeno 
carcinoma, 116 

Schurgius, on vesical calculi, 930 
Sciatic notch, great, 8 

Scopolamine^ prior to operations on bladder, 

Scott, IV. IV , on ureteric growths, 124-125, 
126, 120 

Jarman, V D , and, on avert in anaesthesia, 
168 ’ 
Scowen, E F , Spence, A t\ , and, on hormone 
therapy in imperfectly descended 
testicle, 553 

Scrotal hypospadias, 383 
Scrotum, actinomycosis of. 626, 829 
amoebic infections of. 62<» 
anatomy, 592 
angioma of, 5 93 
arteries, 592 
carcinoma of 627 

cellulitis of, following prostatectomv , 471 
congenital anomalies, 592 593 
cutaneous diseases of 593 
surface markings, 3 
dermoid cysts *)9o 
diphtheria of, 626 
elephantiasis of, 593, 594-595 
Connell a operation, 59 > 
non filanal, 594 
treatment, 594 595 
epithelioma of, 596 
aetiology, 59b 

metastases in inguinal glands. 596 
pathology, 596 
treatment, 596 
erythema intertrigo of, 593 
erythematous eczema of. 593 
exudative eczema of, 593 
fibroma of, 59o 

gangrene of, primary idiopathic, 627-628 
secondary, 628 

granuloma inguinale of, 626-627 
heat regulating mechanism of, and atrophy 
of prostate , 535 

hypospadias of, adherent penis and. COO 
inflammation of, 626-628 
caa«es of, 626 

injury of, tumour and, 563 564 
lipoma of, 595 
lymphatics 592 
malformations of, 592 593 
malignant dermatitis of, 623 
growths of, 596-597 
new growths of, 595—597 
cedema of, 627 
papilloma of, 595 
physiology, 592 
ringworm of, 593 
sarcoma of, 597 
sebaceous cysts of, 59o, 596 
tumours of, 594 
cystoscopy pre\ ented by , 253 
veins 592 

Scurvy hematuria in 54 
Seborrhetic dermatitis of scrotum, 593 
Secconal, in operations on bladder, 357 
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Semen, collection of, 544 
density , 545 
examination of, 544 
findings m 200 cases, 54,, 
morphology, 545 
motility, ■>45 

normality figures, 544 545 
volume, 545 

Semi adoption, in artificial insemination 041 
Semi lithotomy position for cystoscopy, 2?t> 
for rectal examination of bladder 237 
Semilunar ganglion, 7 
Seminal fluid, emission of, 373 
vesicles, 529 531 
actinomycosis of, 829 
adenocarcmomata of, 530 
blood supply, 529 
concretions of, 530-531 
congenital abnormalities, 536 
absence of, 530 
cysts of, 530 
dilatation of, 530 
functions of, 529-530 
infiammstion of Sec Vesiculitis seminal 
innervation 529 
new growths of, 530 
phvsiology, 529-530 
sarcoma of 530 
surgical anatomy, 529 
X ray pictures of, 529 
Seminoma See Testicle, seminoma of 
Semxnome, 561 

Semple, J E , on post operative changes m 
prostatic bed, 469 
Sen * lymph drainage theory, 13(1 
Septicaemia diagnosis from urinary fever, 7 >7 
berratus posticus inferior, muscle, 3, 1 48 1611 
cutting of, 150 

Serum tests, condit ions giv ing posit 11 e reaction 
835-836 

Sex liormones in enlarged prostate, 437 
Sexual neurasthenia, cysts of verumontanum 
and, 406 

in atony of prostate 433-434 
pen ersion foreign bodies m bladder and, 335 
precocity, rnrcinoma of testicle causing, 507 
Seyle, H , and Friedman, b 'I , on androgen 
therapy , 538 

Seymour, F I . ami Koemcr, A , on artificial 
insemination 541 

Sgalltrer, 31 , Hryntschalc T , and, on shape 
of bladder, 2 24 

Shaffer. M F See Grace, A W , McKee, C M 
Shanks, S C , Marshall, C J , and, on X ray 
examination of bladder, 239 
Sheldon, W , on ammonium mandelate, 774 
on aulphonamidos m urinary Infections of 
childhood, 774 

Sherrington, Sir C S . on peripheral nerves of 
bladder, 228 

Shock, after suprarenal operations, 132 
follow jng nephrectomv, 156 

urethral dilatation, 649 
in injuries to kidney, 75 
treatment, 77 

operations for transplant at ionof ureter, 218 
on right kidney, 7 
traumatic orchitis, 673 
ruptured bladder, 31 1 
urethral, 378-379 
wounds of bladder. 312 
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Sidell, 0 M See Cutler, J C 
Sidney University, dissection of renal nerve 
supply at, 137 

Sieber, F , on ursmja >n polycystic renal 
disease, 107 

Sigmoid colon, carcinoma of, intestine vesical 
fistula caused by, 345 
diverticulitis, mtestino vesical fistula 
caused by, 345 
m relation to ureter, 1 64 
gyn, removal of in cats, 234 
stimulation of, causing contraction of 
bladder 234 

Sigmoid \ esicaL fistula, 345 

Silver nitrate, for urethral tumours, 412 

in abnormal conditions of verumontanum, 
538 

control of bleeding, 448 
cystitis 696, 697, 698, 700 
essential hematuria, 143 
gonococcal pyelitis and pyelonephritis, 
873 

gonorrhcea, 864, 867-868, 881 
tuberculosis of bladder, 811 
urinary incontinence, 282 
Simon incision for operations on the kidney, 145 
Simon, J , transplantation of ureter into lower 
colon, 209 

Simpson, S L , and Joll, C A , on adrenal 
carcinoma, 132 

Sims, J M , on v agmal operation for fistula, 343 
Sinus, perinephric, 753 
poculans, 370 

congenital malformations and, 433 
cystic dilatation of, 405 
cysts of, 404 
inflammation of, 273 
saccutus and, 390 
prostatie, 429 

Sisk, 1 R , and Wear J B , on silver nitrate 
in gonococcal pyelttis, 873 
Skeletal deformities, congenital horseshoe 
kidney associated with, 19 
Skene, para urethral tubules of, 291 
Skin incisions, in bladder operations, 359, 363 
sterilisation of, 145 

Skull, fracture of, micturition and, 348 
gunshot wounds, micturition following, 234 
metostnses to, from renal growths, 116 
X ray appearances of, in Cushing’s basophil 
adenoma, 132 

Sleep, loss of, phosphaturm caused by, 58 
Smith, A 3 D , on radium treatment of 
carcinoma of bladder, 326 
Smith, M 1 1 etal , on diet in gonorrhoea, 863 
Smith, K E , on hormone therapy for im 
perfectly descended testicle, 552- 
533 

on late descent of testicle, 549 
obesity and imperfectly descended testicle, 
55 1, 552 


torsion of testicle, 543 
and Lambert, J, on torsion of bvdatid o 
Morgagni. 585 

Smith, tV E , Denies, L , and, on pleuro 
pneumonia like organisms in ureth 
ntLs, 630 

Smoking, phosphaturm caused by, 58 
Snake venom, m carcinoma of bladder, 326 
Snake s head appearance, in megaloureter, 181 
Sneezing, urinary incontinence and, 227 


Sodium antimony tartrate, in schistosomiasis, 
822 

bicarbonate, in cvstitis, 697 
in urine, 634 
chloride, m urine, 25 
citrate, in prostatectomy, 478, 479, 481 
in unnary infections, 763 
iodide, in pyelography and ureterography, 
165 

mandelate, in urinary infections, dosage, 766 
morrhuate, in. injection of hydrocele, 582 
salicylate, in injection of hydrocele, 582 
sulphate, use of, following transplantation 
of ureter, 216 
in anuria, 288 
renal failure, 450 
urate, in urine, 49, 51 
Soft chancre See Chancroid 
Solution G, 918-919 

in mcrustmg phosphatic cystitis, 58 
‘Durmn'rurb, k 72, , xtu ir/n.’rtfcfraZ i X'di ‘ccmtinnrh 
of testicle, 564 

Sorrel, E , on torsion of testicle, 643 
Sound, definition of, 646 

Southam, A. H , and Cooper, E A R , on 
imperfectly descended testicle, 548, 
559 

Spa waters, for incontinence of urine, 281 
Space of Retzius, 429 

Spalding, McCrea and, on actinomyces from 
bladder, 830 

Specific gravity of urine, m glycosuria, 49 
test, of renal function, 37 
Spence, A W , on androgen therapy, 538 
and Scowen, E F , on hormone therapy in 
imperfectly descended testicle, 553 
and Moore, II , on ascending infection of 
kidney, in childhood, 726 
on enuresis, 276 

Spencer Wells forceps, at operation for closure 
of bladder, 363 
Sperm count, 640 
Spermatic artery, 586 
cord, 533 

anatom j’, 686-587 

cellulitis of, following prostatectomy, 471 
development, 586 
hajmatocele of, 589 
hydrocele of, 589 
new growths of, 589-590 
list of recorded cases, 590 
sarcoma of, 589 
age incidence, 577 
torsion of, 551, 589 

tuberculosis of, diagnosis from schisto- 
somiasis, 818 
vascular disease of, 590 
vasoligation of, 590-591 
vasostomy, 590-591 
vasotomy, 590-591 
volvulus of, 589 
Spermatids, 534 
Spermatocele, 583-584 
diagnosis, 584 
from hydrocele, 676 
treatment, 584 
true, 583 

Spermatocytes, 534 

Spermatogenesis, effect of temperature on. 
Spermatogonia, 534 
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Spermatorrhoea, definition, 635 

diagnosis from non specific urethritis, 635 
Spermatozoa, in urine, 49, 51 
Sphincter destruction of, incontinence and 228 
external, 227, 370 
internal, 372 
efferent nerves of, 223 
rectal, dilatation of, in infant, shock follow 
ing, 379 

vrethroscopic v lews, 376 
vesical, damaged m childbirth, 267 
diagnosis of inefficiency m women, 267 
Spina bifida, hydronephrosis associated with, S6 
lesions, 349 
micturition and, 34S 
transplantation of ureter and, 217 
Spina bifida occulta, in relation to urinary 
incontinence, 269, 2S2 

Spinal anssthesia, cauda equina lesions caused 
by, 348 

m operations on bladder, 357 
carcinoma, 330 
low, for cystoscopy, 251 
retention of urine following, 264 
column, lumbar part of, 1 2 
cord, compression of, micturition and, 319 
diseases, difficult micturition m, 262 
pollakiuria m, 259 
division of, in cat, 349 
injuries to, micturition and, 348-349 
priapism in, 605 
retention of urine following, 775 
lesions, bladder in, 349 

disordered micturition in treatment, 
350-352 

section governing micturition, 232 
subacute combined degeneration of, 348 
transection, 230-232 
effect on reflexes of micturition, 233 
traumatic lesions of, 352 
tumours of, micturition and, 348 
fluid, in syphilis, 855-856 
Spindles of ureter, 1 64 
Spine, anterior superior, 2, 145, 148 
dorsal, 2 

fracture of, renal infection associated with, 9 
injuries of, micturition on, 348, 349 
lesions of, incontinence of urine with, 267 
posterior superior, relations of, 2 
tuberculous, micturition and, 348, 349 
See also Vertebra; 

Spirpchcrla polhda, 833 834 
Spirocid, 849 
Splanchnic nerve, 26 

Spleen, displaced by aneurysm, of renal artery, 
70 

enlarged, percussion for, 38 
in hilum of kidney, 8 
relation to left kidney, 5 
peritoneum, 6 

injuries to, complicating kidney injury, 78 
paranephric tumour and, 133 
renal operation and, 5 
rupture of, 81 

complicating rupture of kidney, 75 
war injury, 80 

Splenic artery, in relation to Jieno renal 
ligament, 6 
left kidney, 5 

vein, in relation to left kidney, 5 
Squills, m anuria, 287 

65 


Stabilarsan, S44 
in evp hills 845 
* Staghorn shadow, 39 
Stalker, H and Band, D , poj chosomatic study 
of urrnarj incontinence 272 
stang H M , and Hertzog, \ J, on ureteric 
tumours 126 

Stanmore Bishop procedure, in nephrectomv , 
67 

Staphvlococeal infections, sulphathiazole ui 
449 

stone 884 896 
Staphylococci, in urine, 52, 35 
Staphylococcus albtis, drugs effect n «■ e gainst. 


penicillin for, 770 
stones 884 890 
Starvation, urea in, 30 
Stedman catheter holder, 362, 36S 
clip, 368 
tube, 36S 

Steinach a operation, 590 
second operation, 691 
Stemitz on rubber catheter in bladder, 330 
Stenosis, uretenc See Ureteric stenosis 
Sterility, epididymitis follow ed by, 669 
in America, 639 
atony of prostate, 434 
malo, 539-341 

tetiology, 339-541 
treatment, 541 
penile fistula causing. 408 
presaeral neurectomy causing, 186 
undescended testicles causing, 548 
urethral polvpi causing, 412 
voluntary, operative technique for, 590- 
591 

Sterilization, cold, 241 
of cystoscopes, 249 

instruments methods, -41 
Sterilizer forceps, 243 
Sternum. 1 

ribs in relation to, 1 , , ... 

Stevens, A R , on vesico vaginal fistula, 344 
Stewart, C C . on bladder in cat, 229 
Stewart, II H , on transurethral resection of 
prostate bv Jlajo Clinic method*. 

Stdbeeatral, m cancer of prostate, 522, 523 524, 
Stiles, H J , method of transplantation of 

’ ureter into bow cl, 210 

Stiles triangle of muscles 3 

Still, Sir G F , on belladonna for unnnrj 

incontinence, 282 

Stoerk, O. on papillary structure of renal 
tumours 113 

Stohlman, E I See Smith I • ' ! « 
Stomach, in relation to left kidnev, 
movable ku!ne>, Go 
Stone See Calculus 

Stosarsnl, 849 

with mandelic ocni, ibi, < 

sulphathiazole, 770 
hormolyncu*. in urethritis 630, 63- 
Streptomycin. as urinary antiseptic. .68 .w 
in D protevs infections, viu 
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Streptomycin m urinary infections, 710, 772 
dosage, 769 

Strict urefs) Hunner s, 183-184 
diagnosis, 184 
histological changes in, 183 
pathology 183 
symptoms, 183 
treatment, 184 
in gonorrhoea, 882, 877 
tuberculous, 182 
ureteric, 182-184 
internal division, 203 
organic, 182 
pathology, 182 
symptoms, 182 
treatment, 182-183 
meteroplasty for, 205 
urethral, 268, 340, 353, 371 

adenocarcinoma ofCowper’agland and, 532 
ascending infection with retention m, 725 
calculus and, 951, 954 

in Cowper s gland and 532 
carcinoma and, 413 
complications, 639 640 
cystocelo and, 305 
definition of, 638 
dysectasia and, 509 
evasion of, 401 
fibrous polyp and 412 
in female, 423-424 
inflammatory, 638-655 
atiology, 638 
anaesthesia, 646-647 
complications, 639-640, 614 
excision of, 654-655 
investigation, 643 
meatotomy for, 652, 654 
of Cowper s glands and, 636 
pathology, 638-639 
sepsis in, 647 
treatment, 643-655 
operate e, 649-655 
types, 639 

instrumentation causing injury, 398 
litholapaxy and, 943 
method of estimating length, 378 
periurethral abscess and, 631 
poat matrumenial, 513-514 
radiography, 377 
ruptures and, 392 393 
symptoms, 640-643 
traumatic, periodic dilatation, 400 
treatment, 396, 400-402 
urethritis and, 633 
vesical calculus and, 929 
X ray appearances, 642, 643, 650, 651 
Strommger,^. on ictiology of acute prostatitis, 

Struthera, case of horseshoe kidney, 18 
Subarachnoid space, alcohol insertion for 
carcinoma of bladder, 326 
Subcostal artery, in relation to kidney, 7 
nerve, 7 J ’ 

Subpentoneal vascular plexus of Turner, l 
Subphremc abscess, sites of, 748 
Subsymphyseal vesical exstrophy, 294-296 
Deeming’s operation, 296 
degrees, 295 
Miller's operation, 296 
treatment, 296 
Young’s operation, 296 


huby, II I , on solution G, 918 

and Albright, F , on G solution m cystitis, 703 
Sudcck, V , on papillary structure of renal 
tumours, 113 

Sulkowitch, II \V See Albright, F , et of 
Sulphadiazme, 632 

for bladder injuries, 314 
in bacilluria, 56 
chancroid, 784 
gonococcal epididymitis, 872 
gonorrhsea, 879, 865, 860, 867 
infections of Cowper’s glands, 636 
pericystitis, 707 
prostatectomy, 478 
unnary infections, 767, 768 
renal inflammation caused by, 729 
toxic reactions, 866 

Sulphodimethylpynmidinc See Sulphamoza 
thine 

Sulphamerathine, m chancroid, 784 
in pericystitis, 707 

urinary infections, 767, 708, 770, 771, 775 
Sulphanilamide, gonococcal strains resistant 
to, 860 

in chancroid, 783, 784 
gonorrhoea, 866 
prostatectomy, 4C4 
urinary infections. 767, 7fl8, 770 
powder, in retropubic prostatectomy, 485 
penicillin and, in pelvic cellulitis, 472 
in prostatectomy, 467, 468 
Sulpbapyndine, nnuns caused by, 286, 288 
as urinary antiseptic, 449 
gonococcal strains resistant to, 866 
m chancroid, 783 
urethritis, 632 

renal inflammation caused by, 729 
Sulpharephensmme, 844 
in congenital syphilis, 857 
technique of deep subcutaneous injection, 846 
Sulphathiazole, as urinary antiseptic, 449 
for bladder injuries, 314 
m bacilluria 56 
chancroid, 784 
gonorrhma, 859, 865, 866 
infections of Cowper’s glands, 636 
pericystitis, 707 
phosphatic hthiaan, 912 
urethritis, 632 

unnary infections, 767, 768, 770, 775 
renal inflammation caused by, 729 
Sulphonamide(s) alkalis and, 764 
anuna caused by, 286, 288 
as renal antiseptics, 733 
urinary antiseptics, 449, 504 
before transplantation of ureter, 211 
eit rasa vat ion of urine and, 399 
fluids and, 764 

in acute unnary infection, dosage, 769 
bacilluria, 66 

B colt infection, 458 
balano posthitis , 620 
bladder injuries, 314, 315 
chancroid, 783 

control of bladder sepsis, 472 
gangrene of scrotum, 628 
gonorrhoea, 54, 863, 865-867 
granuloma venereum, 785 
hydrocele, 676 

infections of Cowper’s glands, 637 
1 prostatectomy, 478, 481, 482 
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Suprarenal cortex, derivation of, 129 

extracts of, post operative administration 


Sulphonamidejs), in renal actinomycosis, 831 
m sepsis of genitalia, 623 
subacute ^hematogenous renal infection, 

transurethral resection of prostate, 497 
ulcerative colitis, 474 
urethritis, 631, 632, 633, 634 
urinary infections, 767-768, 771, 772, 773 
dosage, 767 
of childhood, 740 
dosage, 774 
prophylaxis, 773 
war wounds of kidney, 80 
instrumentation and, 759 
powder, in gunshot wounds of urethra, 399 
renal inflammation caused by, 729 
toxic reactions, 866 

urethritis following administration of, 629 
Sulphur therapy, m epididymitis, 670 
Supraclavicular glands, enlarged, hyper 
nephroma and, 116 

Suprapubic approach, m operations of bladder. 
339 

in ureteric operations, 108 
to bladder, 359 

cystostomy, in ascending renal infection, 737 
in carcinoma of bladder, 326 
cystitis, 698 

hypospadias, 388, 387, 389 
spinal cord injuries, 351, 352 
cystotomy, surface markings m, 3 
drainage, after removal of calculus, 198 
before prostatectomy, 514-315 
belt, 386, 367 
blood urea in, 35 
following ruptured bladder, 311 
in acute retention, 447 

carcinoma of deep urethra, 415 
gunshot wounds of urethra, 399 
ruptured urethra, 396 
urethral fistula, 409 
injuries, 420 

\esico vaginal fistula 343 
indigo carmine test during, 30 
prostatectomy followed by, 518 
preceded by, 30 
renal function tests and, 36 
fistula, 351 

diverticula of bladder and, 302 
111 urethral stricture, 655 
operation for, technique, 363, 365 
introduction of catheter, method, 336 
lithotomy See Lithotomy, suprapubic 
pain, phosphatuna and, 58 
prostatectomy with bladder drainage, 517- 
519 

See Prostatectomy, suprapubic 
puncture for retention of urine, 356-356 
transvesical operation for fistula, technique, 

vesical fistula, 339-342 
aetiology, 339-340 
clinical examples, 340-341 
treatment, 341-342 
wound, closure of, 362, 363 
zone, 4 

Suprarenal cortex, adenoma of, 130 
pathology, 130 
carcinoma of, 130 
pathology, 130 
urine in, 131, 132 


retroperitoneal sarcoma 130 
sexual characteristics and, 130 131 
tumours of pathology, 130 
gland(s), anatomical relationships, lo2 
carcinoma of, prognosis, 132 
embryology of, 129-130 
ganglioneuroma of, 130 
by perplasia of, 131 
urine in, 132 

insufficiency, post op erativ e lo2 
medullary tumours of, 130 
classification, 130 
pathology, 130 
movable kidney and, 61 
neoplasms See Suprarenal gland(s), new 
growths of tumours of 
neuroblastoma 130, 131 
new growths of, 112 129 132 See also 
Suprarenal gland(s) tumours of 
operative damage, 152 
paraganglioma of 132 
tumours of, 129 132 
classification 130 
endocrine disturbances, 113 131 
hormonal changes 130, 131, 132 
movable kidney and, 62 
operativ o technique 1 32 
prognosis 132 
secondary deposits, 131 
sexual changes 131, 132 
symptoms and signs, 130 131 
treatment, 132 
X ray appearances, 131 
See also Adrenal(v) 
medulla, derivation of, 129, 130 
tumours of 130 
rests See Chromaffin rests 
Surface markings, abdomen, 3 
cutaneous, 3 
in old age, 3 
muscular, 2 3 
erector spinao muscle, 3 
external oblique muscle, 2 
la pregnancy, 3 
internal oblique muscle, 3 
kidney, 3 4 

latissimus dorsi muscle, 3 
lined alba, 2, 3 
semilunaris 2 
liner: atrophica, 3 
mamma: accessory, 3 
in animals, 3 
nipples, accessory, 3 

perineum, 3 
pubes, 3 

rectus abdominis muscle, 2 
scrotum, 3 

transversal is muscle, 3 
triangle of Petit, 3 
umbilicus 3, 4 
ureter, 3-4 

burraco, L A , on renal liydatul 824 
on retrovesical hydatid, 828 

Suskind, F If , Groce, A W , and, 
on lymphogranuloma inguinale, 
787 

Sutures, unabsorbable in bladder, 335 
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Swan J , on renal injury due to muscular 
violence. 72 

on war wounds of kidney, 78 
Symeomdis, A , on teratoma of accessory 
abdominal retained testis, 562 
Syme’s laparotomy, 310 
operation, 651 

Symington J , on topographical anatomy, 4 
Symphysiotomy, bladder injury at, 313 
Symphysis pubis, tenderness of, in prevesical 
cellulitis, 236 

Syndactilism associated with congenital cystic 
kidney, 21 
horseshoe kidney, 19 
Synorchism, 541 
Syphilis, 833-857 
arsphenamme compounds for, 844 
treatment, contraindications, 849 
toxic effects 846-849 
bacteriology, 833 834 
bismuth preparations for, 850-851 
blood in, 855 

cerebral symptoms following arsphenamme 
treatment, 849 

chancres on female genitals, 839 
male genitals, 838- 839 
classification of signs, 836 
congenital, associated with paroxysmal 
hsemoglobinuna, 52 
prev ention of, 856 
treatment of, 856-857 
diagnosis from chancroid, 783 
erosue balanitis, 619 
methods of collecting specimens, 841 
diagnostic tests, 834-835 
early, treatment, 854 
in pregnancy, 852, 854, 856 
intestino vesical fistula in, 345 
intravenous injection technique, 845-846 
iodine in, 853 

later, treatment of, 855-85G 
mercury, preparations for administration of, 
851 

myelitis in, micturition and 348 
of gemto urinary organs, 838-857 

differential diagnosis, 840-843 
from chancroid, 783 
erosive balanitis, 619 
secondary, 839-840 
tertiary, 840-843, 855-856 
pnthology, 834-830 

penicillin ^ in, administration and dosage, 

side effects, prevention of, 853 
pnmnry, symptoms, 836-837 
treatment, 854 

secondary, symptoms, 837-838 
spinal fluid in, 855-856 
symptomatology, 836-838 
tertiary, 840 847 
symptoms, 83 S 
treatment, 855-856 
treatment, 843-857 

urethral, diagnosis from, carcinoma, 414 
Vistula in, 425 
urctlintw in, 629, 633 
Syringes, uretliml, 640 


TAB vaccine theropv m urethritis G3* 
Tabes, micturition in, 348, 349 
pollakiuna in, 259 


Tabes, prostatic abscess in, 352 

urinary obstruction in, diagnosis from pro 
static enlargement, 444 

Takats, G de, and Helfnch, L S , on aspermia 
following sympathectomy, 640 
Talipes, congenital cystic kidney associated 
with, 21 

Tartar emetic, in schistosomiasis, 822 
Taylor, D C , on wounds of bladder, 315 
Teale's gorget, in ruptured urethra, 396 
Tendon, psoas minor, 6 

Teratoma of testicle See Testicle, teratoma of 
testis See Testicle, teratoma of 
Testicle(s), abdominal malignant disease of, 
570, 571 

abscess formation in, 672 
acquired misplacement of, diagnosis from, 
imperfect descent of testicle, 550 
actinomycosis of, 829 
anatomy, 533-534 
atrophy of, 535-536 
causes, 535 

following cutting of spermatic cord or 
artery, 587, 688 
torsion, 543 

m imperfectly descended testicle, 548, 550 
orchitis causing, 672 
tumours and, 566 
cancer of, 12 

carcinoma of, bilateral, 562 
clinical varieties, 564-567 
excision for, 553 

See also Testicle, malignant disease of 
congenital absence of See Anorchism 
contusion of, 542 
corpus testis, 533 
delayed descent, 549 
descent of, 547 
arrested, 547 
hormones promoting, 534 
development of, 547 
dislocation of, 542 
ectopic See Ectopia testis 
evisceration of, in cancer of prostate, 524, 625 
in prostatectomy, 480 

excision of for, imperfectly' descended testicle, 
553 

function of, in relation to descent, 549 
gangrene of, 551 
hormonal activity, 534-535 
imperfectly descended, 547-559 
etiology, 549, 550 
Bevan s operation, 557 
complications, 550-551 
congenital sac with, 579 
diagnosis, 552 

from acquired misplacement, 650 
excision for, 653, 554 
Frdhlich’s syndrome and, 651 
function of, 548 
hernia and, 548, 530 
hormono therapy, 552 
hydrocele with, 579 
orchtdo ccelioplasty, 653, 654 
orchidopexy, 653-339 
trens septal Ombredanno, 554-558 
physical characters of, 548 
prognosis, 652 
results, 558-559 
signs and symptoms, 551 
Torek’s operation, 558 
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Te8tic!e(s), imperfectly descended treatment 
552-559 

operative, 553-550 
tunica vaginalis and, 548 
inguinal, malignant disease of, 569-571 
injury of, 542 
tumours following, 562-565 
interstitial cell tumours of, 562, 564 
lymphatic vessels, 587 
malformations, 541-542 
malignant disease of, 569-572 
biological tests, 567-669 
clinical varieties, 564-567 
diagnosis from gummatous rachitis, 643 
hurricane type, 563, 564-565 
orchidocleisis follon ed bj , 570 
orchidopexy and, 569, 570 
prognosis, 572, 573 
simulating acute abdomen, 566 
slow growing type, 605 
torsion of, 571 
treatment, 572-573 

unobtrusive, with multiple metastases, 
565-567 

with breast hypertrophy, 566 
gastro intestinal symptoms, 566 
glandular enlargement of neck, axilla, 
etc , 566 

osseous metastases, 566 
othercluueal phenomena predominant, 

pain in back, 566-567 
pulmonary metastases, 565-566 
sexual precocity, 507 
misplaced, 547-548 
mixed epithelioma of, 568 
nerves of, ureter and, 164 
physiology, 634 

polycystic teratotd tumours of, 568 
pseudo seminoma of, 568 
retractile diagnosis from imperfect descent, 
552 

retroversion of, 542 
reversion of, 542 

seminoma of, 561, 564, 567, 568, 571 
bilateral, 562 

excretion of hypophyseal hormone in, 564 
lustological appearances, 560 
prognosis, 573 

spastic retraction of, diagnosis from im 
perfectly descended testicle, 552 
atram, 542 

teratoma of, 661, 562, 571 

excretion of chorionic hormone in, 564 
histological appearances, 563 
orchitis of mumps and, 562 
prognosis, 673 
torsion of, 542-543 
ago incidence, 643 
complicating imperfect descent, 551 
diagnosis, 543 

from epididymitis, 669-670 
orchitis, 672 673 
hydrocele and, 675 
pathology, 543 
treatment, 543 
tumours of, 560-573 
age, 562 

bilateral, 561, 562 
incidence, 662 
classification, 560-561 
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Testiele(s), tumours of familial incidence, 562 
gj mecotnaat} and, 567 
hurricane type, o64-56o 
injury and 562 564 
polyorchidism and, 562 
premature developments of secondary 
sexual changes and, 364 
simultaneous, 562 
undescended malignancy and, 569 
See aho Testicle imperfectly descended 
\ olvulua of, 542 543 
bilateral, 543 

Testicular tunics, adenoma of, 577 
endothelioma of, 577 
lipoma of, 577 

Ivmphangto endothelioma of o77 
myoma of, 577 
tumours of, 575-577 
veins, 587 

Testicule du taurenu, 564 
Testosterone, 534-535 
in atrophy of prostate, o36 
cancer of prostate, 523 
sterility, 638, 541 
propionate, therapeutics of, 535 
Theobromine, as diuretic, 25 
in anuria, 288 

Theocm sodium sulphate, in renal failure, 450 
Theophylline as diuretic, 25 
Thivenerd, P , on age incidence of enlarged 
prostate, 436 

Thevenot, Pillon and, on new growth of testicle, 
565 

Thiele, and Embleton, on infection of kidney, 709 
on unne in renal infections, 732 
Thiersch grafts, in sepsis or genitalia, 622 
Thomas, J G , on Egyptian catheters, 240 
Thompson, A R , case of kidneys joined in 
senes, 21 

Thompson, J G , case of cystic adenoma of 
epididymis, 575 

on fibromata of tunica albuginea, 675-576 
new growths of spermatic cord, 589, 690 
transurethral resection of prostate, 504-506 
Thompson, P , on variability of main blood 
vessels, 22 

Thompson’s hthotrite, 943 
punch, 501, 502-503 

transurethral resection with, 499 
after treatment, 504 
operative technique, 503-504 
Thomson 's two glass examin ati on i n gon orrh oea, 
860 

Thomson \Y alker biadder retractor, 322 
bladder syringe, 252 
catheter, 241 

method of implantation of ureter, 208, 209 
operation of prostatectomy, 454-455 
transvesical approach, 198, 199 
Thomson Walker, Sir J , on enlarged prostate, 
435, 436 

on intrapentoneal rupture, 314 
roegaloureter, 186 

mortality rate in renal tuberculosis, 811 
polycystic disease of kidney, 109 
primary atony of bladder, 445 
renal pedicle clamp, 155 
Suprapubic v esieal fistula, 342 
Ureteric distension, 169 
X ray appearances of distended bladder, 
240 
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Thomson Walker, Sir J , and Barrington 
F J F , case of malacoplakia of 
urinary tract, 778 779 
Thoracic duct, stricture of chyluna and, 59 
Thorax, accessory nipples 3 
lower part of, in relation to kidneys and 
ureters l 

Threadworms, associated with urinary m 
continence, 282 

Thrombo angiitis obliterans, in spermatic cord, 
590 

Thrombophlebitis, vessels of bladder in, 238 
Thrombosis, heparin in, 473 
prostatectomy complicated by 473, 475 
Thrush, balanoposthitis caused by, 620 
Thyroid extract, in cancer of prostate, 525 
in sterility, 541 

urinary incontinence associated with 
thyroid deficiency, 281 
Thymol, m renal actinomycosis, 832 
Tiemann a catheter, 240 

after prostatectomy, 513 
Till, A S , Gordon Taylor, G , and, on testicu i 
lar tumours, 561, 562, 565, 566, 
567, 569, 572 

Tonsillitis, chronic, subacute hsematogenous 
infection of kidney in, 723 
Tonsils diseased, enuresis associated with, 269, 
272 

Torek's operation for imperfectly descended 
testicle, 558 
Toxsenuc kidney, 139 
Trabecula?, ruga? and, 224 
Trnnspentoneal approach at uretenc opera 
tions, 198-200 

Trnnsversnhs abdominis muscle, at renal opera 
tions, 147, 149 

aponeurosis muscle, anatomy of, 147, 148, 
149 

fascia, at operations on bladder, 359 
muscle, 3 

in relation to kidney, 6 

Trnnsvesicn! approach, at ureteric operations, 
107, 198 

Trattner, 11 R , on canine ureter, 1G4-165 
on uretenc tone, 105 

Trendelenburg position, use of, m bladder 
jnw.Vr.s, oil, 324, 33b 
u«o of, in bladder operations, 357 
in bladder rupture, 310 
dysectosia, 510 
ihopelvic approach, 194 
median approach, 197 
parnrectnl approach, 195 
prostatectomy, 404, 468. 478, 479 
suprapubic approach, 193 
transpcTitoneai approach, 198 
transplant at. on of ureter into bowel, 

ureterovesical anastomosis, 207 
Trendelenburg lithotomy posture, for ruptured 
urethra, 390 

T reponema pallid un See Spiroch/r'a pallida 
rrfnngen*. in erosive balanitis, G 19 
Triangle of 1’ctit, 3 
Trigonal muscle, m micturition, 504 
Trigone of bladder, 223, 224 

adenocarcinoma of gland* in region of, 318 
anatomy, 254 

appearance, at cy stoscopy . 253-254 
inflamed and un inflames], 273 


Tngone of bladder, folds traversing, 292 
in children, 225 
new born, 225 
malignant growths of, 324 
papillomata on, 319 
See also Urethro trigomtis 
Trigonectomy, reasons for, 477 
Trigomtis, anterior See Urethro trigomtis 
Trocar and cannula, Kidd s, 355-356 
Truss, kidney, nephroptosis and, 66 
Trvparsamtde, 849 
in syphilis, 856 
Tubercle baoilluria 589-791 
definition of, 789 
histology, 791 
mortality rate, 790 
nephrectomy and, 810 
pathology, 791 
recovery rate, 790 
sex incidence, 790 
types of bacillus, 804 

Tuberculosis, c&seocavemous, definition of, 800 
calcified, of kidney, X ray film of, 39 
diagnosis from abacterial pyuria, 759 
chancroid, 783 
early signs, 804 

epididymitis and, 668, 669, 670 
genital, renal tuberculosis and, 759-800 
mtestmo vesical fistula caused by, 345 
of bladder, 229, 680, 802 

diagnosis from abscess and ulceration 
686, 687 

foreign body, 336 
simple cystitis, 694, 693 
fistula and, 342 

incontinence of urine with, 266, 268 
local treatment, 811 
pericystitis in, 704 
route of infection, 679 
bones, prevention of stone formation in, 


Cowper s glands, 636 
epididymis, 798, 800 

diagnosis from schistosomiasis, 818 
genito urinary tract, 789-814 
catheterization, 806-807 
clinical manifestations, 803-804 
course, 802-803 
cystoscopy, 805-807 
diagnosis 804-805 
from schistosomiasis, 818, 820 
fistula and, 408 
in diabetics, 962 
post operative care, 810-811 
prognosis, 803, 811-812 
treatment, 808, 810-811 
kidney. See Tuberculosis, renal 
prostate, 526 

calcareous deposits in, 526, 528 
diagnosis from simple enlargement of 

r rostate. 446 

vesicles, diagnosis from con 
cretions, 530 

spermatic cord, diagnosis from vascular 
disease, 590 
spine, abscess in, 753 
micturition and, 348, 349 
urethra, diagnosis from carcinoma, 414 
renal. 54 374, 723, 794, 800-812 
Addison’s disease after nephrectomy for. 
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Tuberculosis, renal, blood 
clinical signs, 804 
course, SQ>-8G3 
cystftlgm jn, 25s 
cystoscopy, 43 
diagnosis, 804-805 
from actinomycosis, 829, 830 
early Signs, 374, 804 
end results following nephrectomy, 803 
fat removal, 156 
genital tubercutosia and, 795-800 
hwmatuna in , 53, 54 
in pregnancy, 810 
incontinence of urine in, 268 
indigo carmine in diagnosis of, 43 
minimal and aubclmical lesions, 791-794 
operutisu extravasation, a\ oidance of, 150 
pathogenesis, 800-801 
of early coses, 794-793 
pathology, 791-801 
pollnkmna m, 260 
polyuria in, 284 
prognosis, 811-812 
pyelography, 794, 800 807-808 
retention of urine in, 264, 265 
signs and symptoms, 42, 54, 128, 374. 804 
siibcapsular nephrectomy contraindicated, 
160 

suprapubic fistula in, 340 
transplantation of ureter in, 210 
treatment, 182, 808, 810-811 
ureteric tuberculosis and, 181-182 
urethritis as first symptom, 54 
11 nne in, 55, 807 
X ray film of, 39 

surgical, of gemto urinary tract, 803 
ulcereai ernous definition of. 800 
uretenc, 181-182, 219 
appearance, 170 
symptoms, 169 

thickening of ureter and, 169, 746 
ureterectomy for 204 
X ray diagnosis, 805 

See aho Gemto urinary tract, tuberculosis 
of 

urethral fistula in, treatment, 425 
urmanafysis 4S 

urinary See Gemto urinary tract, tuber 
rule, sis. Tuberculosis, uretenc 
urine in, 52, 55, 807 
urogenital 812-814 
clinical manifestations, 812-813 
diagnosis from non tuberculous infections, 
813 

pathogenesis, 812 
signs and symptoms, 813 
trauma and. 813 
treatment, 813-814 
urethritis in, 635 

Tuberculous cystitis, anesthesia for, 251 
suprapubic fistula and, 340 
lymphocysts, 405 
meningitis, micturition and, 348 
peritonitis, diagnosis from urachal cyst, -98 
urethritis, 408 

Tuffier, T, experiments concerning hydro 
nephrosis and mobility of kidney, 90 

Tumours, malignant, festal origins of, 13 
paranephric See Paranephric tumours 
simulated by pubes and symphysis, 2 
See aUo under names of various organs 


Tunica albugioea bbromato of, 575-576 
\emnalis, o33 
fibromata of 57b 
hydrocele of *ee Hydrocele 
imperfeetlj descended testicle and, 548 
inflammation of, 674-675 
•etiology 674 

course signs and symptoms, 674 
diagnosis, 674 
treatment 674 675 
loose bodies m 585 
malignant tumours of, 577 
thickening of, with fibromata, diagnosis 
■ from malignant ectopic testicle, 570 

Turner, subperitonea! vascular plexus of, 
enlargement of, 1 

Turner, C G , on exstrophy of bladder, 294 
i Turner, P , on results of trails septal orchido 
1 pexy, 559 

Turpentine, uretliritis caused by, 634 
Twelfth dorsal nerie, anatomy, 7, 146 147 
m renal operations, 6, 146-147 
innationsin position of, 146-147 
Two glass examination, Thomsons, in gonor 
rhcea, 860 
tost, 239, 430 
in abacterial pyuria, 75S 
prostatis 661 

and posterior urethritis, 261 
Typhoid fever, bacilluna in, 55 

diagnosis trom urinary fever, 7o7 
hemoglobinuria in, 02 
retention of wine in, 348 
urethritis in, 035 

Tyrrell Gray, H , on trans septal orchido nexj, 
555, 557, 559 

Tyson gland, swollen, diagnosis from syphilis, 843 
Tysonitis, subacute gonorrhea and, 869 

Uhle, CAW, and Archer, G F , on primary 
adenocarcinoma of Cowper 8 glands. 

Ulcer, duodena), stiology, 1 1 
enlarged prostate and 459 
phosphaturta and 58 
prostatectomy complicated by, 474 
gastric, enlarged prostate and, 459 
phosphaturia and, 58 
uitestino veeical fistula caused by, 345 
simple, of bladder, 701-702 
traumatic, of bladder, 701 
IJUzmann’s syringe, in gonorrhoea, 876 
Umbilical artery, 225 

Vein, in absence of kidneys, 16 
Umbilicus, congenital fistula* at, types, 297 
cutaneous surface markings, 3 
in relation to lines transvers®, 2 
position of, 4 

urinary fistula; at, 296, 297 
variation of level of, 4 

United States Public Health Service Reports, 
on sulphadiazine, in gonorrhoea, 866 
University College Hospital Museum, hydatid 
disease of kidney, nephrectomy 
specimen, 825 
Urachal cyst, 297, 298 

differential diagnosis, 293 
fistula;, 296-298 
diagnosis, 297-298 
treatment, 298 
types, 297 


I D E X 
urea clearance test 33 
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Urachus, anatomical relations, 297 
anatomy, 220 

development of, 225, 290 296—297 
patent, congenital dn erticulum of bladder 
and, 292 

diagnosis from double bladder, 291 
position and 8ize 297 
site of, in adult, 254 

Uraemia, chronic, in enlarged prostate, 439 
clinical signs, 725 
creatinine in, 31 
in anuria, 2S5 

McCarthy's transurethral resection of 
prostate, 497 

polycystic renal disease, 105, 107, 108, 109 
prostatic enlargement and, 441, 443 
signs and symptoms, 755 
treatment, by artificial kidney, 761 
by peritoneal lavage, 761-762 
urea concentration and, 29 
Urasmic moiety, 31 
Urea, as diuretic, 29 
as osmotic diuretic, 26 
clearance in healthy kidney, 33 
test, 36 

concentration, in normal renal function, 28 
test, 28-29, 43 

in polyevstic disease of kidney, HO 
ursenua and, 29 

excreted by glomerular filtration, 25 
excretion rate, 32 

formic iodide, in control of bladder sepsis, 472 
in starvation, 30 

nitrogen test of renal function, 31 
urinary, estimation of, 31 
See also Blood urea 

Ureter, abdominal, determination of position 
or, 4 

aberrant, formation of, 13 
absence of, in solitary kidney, 17 
absorption in walla of, in hydronephrosis, 94 
adventitial macular plexus of, 164 
anastomosis between pelvis and, 102 
anatomical relations of, 8-9, 162-163, 168, 
189-190 

abdominal portion, 162 
pel ur portion, 162-163 
posterior, 162 
anatomy, 1 
applied, 1-12 
surgical, IG2-164 
nntiperistalic movements, 165 
apparent narrow ing of, 1 65 
arterial supply, 7-8 
as origin of ha?maturia, 53 54 
at nephrectomy, 154 
operation 180 
renal operations, 148 
bifurcation 173-174 
btmd termination, 174 
diagnosis 171 
origin, 173 

bladder muscle and, 223 
blood supply , 154, 163 
blood \owcLs, obstructing, dmsion of, 09-100 
oonj structures m relation to, 1-2 
carcinoma of, 126, 129, 324 
incidence of spread, 129 
metnstoses from, 129 
operatno mortality, 129 
prognosis, 129 


Ureter, carcinoma of, transitional celled, 126 
cellular tissue cover mg, 9—11 
clinical divisions, 164 
clots from, 239 
coats of, 164 

compressed, in hydronephrosis, 91 
congenital abnormalities, 172—176, 217—218 
classification, 172 
duplication, 172 
absence of, 189 
defects, 14 

contractions of, saline inducing, 165 
course of, 148, 151, 169, 193, 199, 215 
alterations m, 173-174 
cysts originating from, 133 
deformities, origin of, 13 
denervation of, 164 

in Hunner’s stricture, 184 

relation to radiographic shadows, 44 
development of, 162 
differentiated from psoas minor, 6 
dilatation of, congenital hydronephrosis 
associated with, 85, 86 
demonstration of, 98 
discovery at operation, 215 
in children, 353 

pregnancy, 728 Set also Hydroureter 
of pregnancy 

retention with overflow, 265 
operation following, 191 
radiography, 743 
villous papillomata, and, 320 
diminution of calibre of, m hydronephrosis, 
87, 90 

displacement at renal operation, 8 
divided, and re implantation into reduced 
pelvis, 101-102 
fixation suture, 212, 213 
double, 17, 170, 172-173, 177 
bilateral, 172 

hydronephrosis with, 94, 175 
hydroureter with, 175 
pathology, 174 

transplantation into bowel, 211, 212, 215 
of ureter and, 211 
upper segment, 174 
duplication, incidence, 172 
dystopia, 173-174 

ectopic opening of, incontinence of urine 
with, 267 

enlarged dissection of, 8 
examination of, 168-171 
excision of See Ureterectomy 
exposure of, complications following, 209-201 
failure to find, at operation, 200 
fascial coverings, 9-12 
inflammation of, 10 
nature of, 9 
fibroma, 126 
fixed, 90 

formation in feetus, 13 
growtlis of, renal pelvic growths and, 124 
healing powers of, 154 
hslum of kidney and, 5 
histology, 164 
horseshoe kidnoy and, 19 
identification at operation 196 
idiopathic dilatation, 86-87 
iliac segment, exposure of, 191-193 
implantation into bladder after rupture, 203 
into skin, operative technique, 209 
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Ureter, implantation into skin, Thomson 
Walker’s method, 209 
See also Ureter, transplantation of, 
Ureterov esical anastomosis 
in ascending infection of kidney, 1 20-721 
ectopic kidney, 1 74 
embryo, 162 
enlarged prostate, 438 
false solitary kidney, 17 
female, 162 163, 164 
horseshoe kidney, 87 
lij dronephrosis,' S3, 85, 89, 90 100 
kidneys joined in parallel, 21 
male, 163 

operation on kidneys joined in senes, 21 
plastic operations, 99 
pregnancy, 165-167 
relation to bladder, 8 
cervix, 8 

iliac \ easels and mesocolon, 8 
lymphatics, 8 
sigmoid colon, 164 
vagina, 8 

infections of, symptom*., 168 
See aUo Ureteritis 
inflammation of, 181-182 
at operation, 191 
mjunes of, 74 

calculus causing, 182 
civilian, 179 
diagnosis, 180 
m war, 179-180 
symptoms, 170-180 
treatment, 180 
surgical, 180-18] 
symptoms, 180 
treatment, 180-181 
types, 180 

intramural portion transs esical approach to, 
197 

intravenous urography, 169 
kinking of, 90 

in nephralgia, 140 
movable kidney and, 61, 63 
symptoms, 22 
length of, 162 

longitudinal section in lumbar region, 712 
lumbar segment, exposure of, operative 
technique, 188-191, 200 
oblique approach to, 1 8(1-19(1 
position of patient, 183 
renal incision, 188-189 
lumen of, 1, 164 
infection along, 9 
lymphatics, 163 

as pathways in renal infection, 711 
myoma of, 126 

neoplasms See Ureter, carcinoma of , 
new grow ths of , tumours of. 
nerves. 163-164 
neurofibroma of, 126 
new growths of, 112, 124-129 
See also Ureter, carcinoma of , tumours of 
obstruction of, 182 
anuna caused by, 286 
by aberrant blood vessels, 22 
non aberrant blood v essels, 22 
tumour, 126, 127 
congenital anomalies causing, 174 
in calculous anuria, 922 
carcinoma of bladder, 3 23 
66 


E X 

Ureter, obstruction of, nephrectonij , |7i 
peristalsis and, 165 
svmptoms, 163 
operations on, 188-219 
blood vessels at, 191, 193, 193, 196 
complications, 200-201 
endoscopic approach, 197 193 
ext rape ritoneal approach, IDS 
hemorrhage, 193, 195, 200 
lliopeh ie approach, 194 195 
lumbar segment exposure 188-191, 200 
med an approach, 197 
pararectal approach, 194, J9o-196 
parasacral approach, 200 
pelvic segment, 193-194 
perineal approach, 200 
peritonitis follow mg, 200 
position of table, 193, 201 
rectus splitting approach, 197 
suprapubic approach, 198 
sutures for wound closure, 202 
transvesical approach, 197 198 
vaginal approaih, 200 

See also Ureterolithotomy 

orifice of 169-170 
appearance 170 
number, 170 
position 169 
palpation 169 
papillomata of 124 126 
passage of unne along, 9 
pelvic floor, 163 
position of 4 

segment exposure of, 193 194 

iu\ta vesical portion operative terh 
tuque, 197, 198 m 
pararectal approach 19) 190 
transpentoneai approach, 198 200 
peristalsis of, 165, 108, 178 

intra ureteral pressure during, 165 
peritoneal fold cov ering 8 
peritoneum in relation to, 8 
pharmacologv, IG7-1GS 
physiology, 164-167 
position of, 1, 7, 193 
postcaval, 174 
post operative cellulitis, 201 
leakage of urine, 201 

primary neoplasms Set Ureter, tumours 
radiography, JC0 

re implantation of, at diverticulectomv, 302, 
303 

relations of, 1 
removal of. 122, 129 
resection of, 1 29 
right, anatomical relations of, 8 
in kidneys joined in senes, 21 
rupture of, 203 
sarcoma of, 126 
schistosomiasis of, 81 7 
spindles of, 164, 165 
stasis in pregnancy, pathology, lb? 
stenosis of, aitiotogv, IT5 
intramural, 176 
pathology, 17$ 
treatment, 176-178 
stricture of, m nephralgia, 140 
ureteroplastj , 205 

vesical orifice ofi as cause of ureterocele, 
submucous course, mcinon of, 198, 199 
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Ureterocele, 170, 176, 177 
cause of, 87 

diagnosis from prolapse of bladder 306 

hs-nvituria caused by, 54 ’ 

origin of, 174 
pathology, 176 

presented^ through external urinary meatus , 
treatment, 176-178 

Ureterocolostomy, for ruptured b] a dder 398 
Ureterogram, definition, 171 ’ 

interpretation of, 166 
ureteric spindle m, 165 

Ureterography, ascending, sodium iodide in, 
loo 

in schistosomiasis, 820 

ureteric peristaltic activ ity, lvg 
retrograde, technique, 171 
Uretero hv dronephrosis, causes of, 99 
irremediable dilatation, 99 
Ureterolithotomy, 201-203, 918 
complications, 202-203 
for ureteric calculus, 174 
operative technique, 201-202 
Ureteropelvic anastomosis, for hydronephrosis, I 


junction, 164, 165 

m hydronephrosis, 94, 99, J00 
inflammation of, 90 

kinking of, hydronephrosis caused by, 88 
obstruction at, kidney and, 7 23 
pain referred from, 183 
simpte incision of, in hydronephrosis, 101 
stricture at, 182 
Ureteroplasty, definition, 205 
limitation of term, 201 
Ureterostomy, in ureteric injuries, 180 

indications, 129 

l. reterotome of R Dos Santos, 205 
Ureterotomy, 201-203 

Uretero ureteric anastomosis, operative tech 
nique, 205-207 
end to end, 205-206 
end to side, 206-207 
side to side, 207 
Ureterovaginal fistula, 200 
Ureterovesical anastomosis, 207-209 
in ureteric injuries, 180 
Marion’s method, 208 
Thomson Walker’s method, 208 
tronspentoneal route, operative technique, 
207 

Urethane, in injection of hydrocele, 582 
m varicocele, 588 

Urethra, adherent foreskin in ehild ren , 270-271 
anatomical relations to bladder muscle, 223 
ns origin of haunaturia, 53, 54 
bulbo perineal, rupture of, 392 
bulbous, 371 

rupture of, exploration, 396 
bullous, carcinoma of, 413 
calibre of, in children, teclvmque of testing, 
278 

carcinoma of, C39 
cavernous, 372 

closing mechanism o>, SJ7-—9 
clots from, 239 
compressor, 227 
nerve supply, 228 

conditions of, causing urinary incontinence, 
267, 278-280 
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Urethra, congenital deformities of 381-391 
tjpes, 382 % 

stricture, 390 

congestion of, retention of unnecauserf bv 264 
contraction of, 228 ’ 

deep, carcinoma of, 413. 414, 41 5 
development of, 290-291, 382 
developmental primordia, 289-290 
dilatabihty, table of extremes, 279 
dilatation of, anesthesia for, 646 647 
contraindications, 280 
technique, 647 649 
treatment by, 278-280 
diphtheritic infection of, 620 
diverticulum, calculus and, 931, 9 j7 
See also Urethra, female, diverticulum 
double, 292 

external meatus, development of, 382 
female, 221, 416-427 
adenocarcinoma, 427 
anatomy, 416 417 
angioma, 426 
arterial supply, 417 
caruncle, 421-422 
rctiology, 42 1 
diagnosis, 422 

from prolapse, 418 
pathological anatomy, 422 
signs and symptoms, 422 
cysts, 423 

development of, 290-291 
diverticulum, 420-421 
aetiology, 420 
diagnosis, 421 
false, 420 

pathological anatomy, 421 
signs and symptoms, 421 
treatment, 421 

. epithelioma of, 426-427 
diagnosis, 426—427 
signs and symptoms, 426 
treatment, 427 
examination, 417-418 
external urinary meatus of, 416 
fibroma of, 426 
fibromyoma, 426 
fibrosis, 280, 424 
aetiology, 424 
pathological anatomy, 4 24 
signs an d symptoms, 424 
treatment, 424 

fistula of See Fistula, urethral, 
foreign bodies m, fistula and, 425 
stricture and, 423 
inflammation of, caruncle and, 421 
polypi and, 422 
stricture and, 423 
injuries, 420 
aetiology, 420 
stricture and, 423 
' treatment, 420 
inspection of, 417 
instrumentation of, 417-418 
injury caused by, 420 
lymphatic drainage, 417 
mucous membrane of, 41 G 
muscles of, 416 
myoma of, 426 
nerve supply, 417 
new grow ths of, 426-427 
classification, 426 
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Lrethra, female, palpation of, 417 
papilloma, 426 
polvpi, 422-423 
setiology, 422 
cjstoscopy, 423 
diagnosis, 423 
from papillomata, 426 
pathological anatomy, 422-423 
signs and symptoms 423 
treatment, 423 
urethroscopy , 423 
prolapsed, 4 18-4 HI 
aetiology, 418 
appearances, 419 
diagnosis, 418-119 
pathological anatomy, 41b 
signs and symptoms, 41K 
treatment 419 
sarcoma, 427 
Stricture, 423-424 
fetiology, 423 
congenital, 423 
diagnosis, 424 

difficult micturition and, 424 
inflammation and, 423 
obstetrical, 423 

pathological anatom} , 423-424 
signs and symptoms, 424 
treatment, 424 
structure of, 416-417 
tumours of, 426-427 
fistula caused by, 425 
urethroscopy, 418 
veins of, 417 
fibrosis of, 279 

fistula of See Fistula, urethral 
in dogs, 227 

incontinence of urine with, 207 
inelasticity of, in children, 272 
inflammation of, pain caused by, 374 
pollakiuria in, 261 

injuries from gunshot wounds, 398-399 
instrumentation, injuries caused bv, 398 
male, abscess of, fistula and, 407 
foreign body and, 403 
Adenocarcinoma of, 413 
adenoma of, 410, 411 
cyst caused by, 407 
arteries, 372 
at post mortem, 370 
rest, 372 

bullous n-dema of, 412 
carcinoma of, 408, 412 41 *> 
setiology, 413 
n go of onset, 413 
classification, 413 
columnar celled, 413 
diagnosis, 413 
differential, 414 
embrjonic cell nests and, 413 
fistula and, 413, 414 
incidence, 412, 413 
leueoplnkia and, 413 
lymphatic extension, 413 
metastases, 413 
papillarj , 413 
jwthology, 413 
plastic repair, 417 
anil, 412, 413 

sign* and symptoms, 413-414 
site of. 413 


Urethra, male, carcinoma of, squamous celled, 
413 

transitional celled, 413 
treatment, 414 417 
cellular structure, 371 
chronic inflammatory induration, diag 
nosis from, urethral carcinoma, 414 
civil accidents causing fistula, 407 
condyloma of, 412 
cysts of, congenital, 404 406 
aetiology, 404-405 
classification, 405 
congenital, 404, 405 
diagnosis, 406 
figuration of, 406 
in new born, 404, 405 
lymphoid cells and, 405 
pathology, 404-407 
retention, 404, 405 
symptoms, 405 406 
treatment, 406 

cystic dilatation of common, ejaculatory 
ducts and sinus poculans, 405 
development of, 291 

electrocoagulation conditions caused b\ , 
407 

examination of, 374-380 
bougies for, 378, 379 
case history, 374 
inspection, 374 
microscopy, 378 
palpation, 374 
radiography, 377-378 
urethroscopy, 374-378 
external meatus, 370, 371 
diameter, 370 
fascia, 371-372 
fibroma of, 410 
fibrous polyp of, 412 
filiform guide as foreign body in, 403 
fistula of, 406-409 
aetiology, 406-408 
carcinoma and, 413, 414 
foreign bodies and, 403, 406-407 
gunshot wounds followed by, 407 
inflammation and, 407 408 
instrumentation causing, 407 
pathology, 406 408 
symptoms, 408 
trauma causing, 406-407 
treatment, 408-409 , 

foreign bodies in, 403-404 
complications, 403 
diagnosis, 403 

fistula caused by, 403, 400-407 
in children, 403 
treatment. 403-404 
granuloma and, 412 
gunshot wounds of, diagnosis, 399 
pathology, 309 
symptoms, 399 
treatment, 399 
in enlarged prostate, 437-438 
inflammation of, fistula and, 407-408 
injuries of, 392-402 
course, 392 

fistula caused by, 400-407 
varieties, 392 
distribution, 392 
involuntary muscles, 372 
length, 370 
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l rethra male, lymphatics, 372 
malignant disease of, 407, 408 
membranous, carcinoma of, 413 
myoma of, 410 
nerves, 372 

new growths of, 410-415 
bemgn, 410~~tl2 
classification, 410 
diagnosis, 4] 2 
symptoms, 412 
treatment, 412 
malignant. 412-415 
letiofogy, 413 
diagnosis, 413, 414 
pathology, 413 
signs and symptoms, 413-414 
treatment, 4 14-4 15 
normal, urethrogram, 378 
m adolescence, 378 
oedematous epithelial tags, 412 
papilloma, 410, 411, 412 
malignancy and, 410, 412. 413 
physiology, 372 373 
polypi, 410, 411, 412 
polypoid tag of mucous membrane, 411 
ruptures of, 393 394 
aponeurotic, 392 
classification, 392 
complete, 3 92, 393 
first aid, 395 
fistula caused by, 407 
hematoma and, 392 
incomplete, 392, 396 
internal, 392 
interstitial, 392 
operations of repair, 395-398 
partial, 392 

reconstruction following, 397-398 
stricture and, 392, 393 
total, 392 

treatment, 395-398 
Trendelenburg-hthotorny posture, 396 
sarcoma, 413 

sinus of, carcinoma and, 413, 414 
stricture of, 371 

traumatic excision, 401 
incision of, 401 
opera tn e treatment, 400-402 
periodic dilatation, 400 
post opera tn e dilatation, 402 
treatment, 400-402 
surgical anatom)', 370-373 
trauma, carcinoma and, 413 
tuberculous Ij’rnphocysis of, 40-j 
tumours of See Urethra, male, nev 
growths of 

v Ulous polyp. 410, 412 
membrano pro-static, ruptui 
" membranous, 370, 371, 372 
gunshot wounds of, 399 
radiography, 377 
rupture of, 392 
multiple, 390 

normal, cvstoscopv of, difficulties, - >4 
meatus of, during micturition. 3®- 
X rav appearance of, 640, 5** 
obstruction of, catheterisation and, -40 
cystoscopy contraindicated. 
retention of urine caused °y. -' ,4 
ocndtilous. carcinoma of, 413-4 | 

F A« a j! M Urethra, pende, pendulous sect wnof I 


■e of, 39 >,396, 397 


Urethra penile, fistula of, 407-108 
gunshot wounds of, 392, 393, 399 
lacerated wound of, 392 
pendulous section of, rupture of, 392-393 
aetiology, 392 
treatment, 393 
See also Urethra, pendulous 
perineo bulbar section, rupture of, 393-391 
set io fogy . 393 
catheterization, 394 
diagnosis, 393-394 
extras asation of urine in, 393, 394 
radiograph), 394 
Ricpa e.c/.l w/mptoicwn, V\Z 
uretiiroscopv, 394 
ruptures of, 392 394 
hsematoma and, 399 
war wounds of, 392 
perineal, gunshot wounds of, 399 
polypus of, fulguration of, 2b0, 281 
in children, 281 
treatment, 2S0 

urethroscopic \ lews, 688, 689, 690. 601, 693 
posterior, 227 

distension of, reflexes ev oked b\ , 232 
inflammation of, 274-275 
chronic, pollakiuria and, 260 
enuresis and, 275-276 
polyuria and, 2S2 
normal, 861-862 

pollakiuria caused bj lesions of, 259 
rupture of, 222, 394-395 
etiology, 394 

diagnosis from intrn Or extrnpentoneal 
rupture of bladder, 310 
extravasation of urine in, 395 
pathology, 391-395 
signs and symptoms. 395 
wounds of, 393 

prolapse of, frequency of micturition causing, 
683 

prostatic, 370, 371, 372 
calculi in, 526, 954 !)55 
carcinoma of, 413 
cauda equina di\ isiori and, 230 
cyst of, 405 

foreign body in, treatment, 404 
gunshot w ounds of, 399 
inflammation of, 430 
injury of, treatment, 395 

3 illoma of, 410 
■p of, 4 1 1 
radiography, 377 
reduction of, 397 
rupture of. 392 

stricture, operative treatment, 400 
surgical destruction of. 228 
pus from, in unne, 55 
relaxation of, 232. 233 
rifling action, 382 
rupture of, first aid, 395 
in prostatectomv , 473 
aaccuuis of. 310 
schistosomiasis of, 818 
stone in. d agnosia, 265 
stricture of, 340, 357 

adenocarcinoma of Cow jwr a gland and. 


ascending infection with retention in, ??5 
calculus and, 532. 0*1, 051 
carcinoma and. 413 
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Urethra, stricture of, cystocele and, 303 
definition of, C38 
diagnosis, 264, 278 
from prostatic enlargement, 441 
dysectasia and, 509 
enuresis associated with, 271 
fibrous polyp and, 412 
hydronephrosis arising from, 86 
incontinence of urine with, 267-26S 
inflammation of Cow per s glands and, 636 
inflammatory, 638 655 
aetiology, 038 
anaesthesia, 646-647 
complications, 639-640, 654 
excision of, 654 655 
im estigntion, G43 
meatotomv for, 652, 654 
pathology, 638-639 
sepsis in, 647 
symptoms, 640-643 
treatment, 643-655 
types, 639 

instrumentation causing injury, 398 
method of estimating length, 378 
periurethral abscess and, 631 
post instrumental, 514 
radiography, 377 
retention of urine caused by, 264 
treatment, 280, 396 
urachal fistula and, 297 
urethritis and. 033 
vesical calculus and, 929 
X ray appearances, 642, 643, 650, 631 
trauma of, incontinence of urine with, 267 
retention of urine caused by, 264 
tumours of, diagnosis, 265 
venous thrombosis, diagnosis from extra 
vasntion of urine from rupture, 395 
Urethral bleeding, 53 

bulb, Cowper liko gland on, 531 
calculus, 931 957 

chemical composition, 932 
configuration. 932 
diagnosis, 265 
in female, 950-937 
male, 951 -950 
irtiology, 9ol 
diagnosis, 053 

m prostntic urethra, 954 955 
pathological anatomy, 951 9o’ 
retention or urine and, 956 
signs and svmptoms, 952-953 
treatment, 953-950 
injury caused by , 400 
numlxT, 952 

signs and symptoms, 952-953 
stricture complicated by, 039 
volume, 952 

caruncles, in gonorrluea, 877 
catheterization, at operations on l>* adder, 358 
for retention of untie, 355 
ruptured bladder, 310, 311 
cystoeele &»t 15 ladder, prolapse of 
dilators, types, 279 
\\ insbury 5\ lute's, 279 
fever, 3K0 
frequency , 374 

instrimu ntntion, fever following, 380 
renal infection following, 709 
shock following. 379 
puin, in diseases of bladder, 258 


Urethral shock, 378-379 

symptoms, phosphatic cloud and, 49 

Urethritis, acute, hfematima caused by, 53 
acute anterior, in gonorrhcea, 859-860 
posterior, in gonorrhoea, 860 
chemical, 629, 634 
chemotherapy followed by, C29 
chronic anterior, examination of, 861 
posterior, diagnosis from cysts, 406 
conditions simulating, 630 
cysts and, 405, 406 
descending infection causing, 634-633 
diagnosis from prostatorrhcea, 635 
spermntorrhcea, 635 
urethrorrhcea, 635 
enuresis associated with, 272 
foreign body and, 403 
frequency in, 374 
fungi causing, 633 
gonococcal, 54 
hscmatiina and, 53 
m women, 877 

primary adenocarcinoma of Cowper’s 
gland and, 532 
m children, 741 

ultra urethral herpes, 635 
systemic diseases, 035 
indwelling catheter causing, 408 
metazoa causing, 633 
non specific, 629-635 
mtiology, 629-630 
classification, 629-630 
complications, 631 
diagnosis, 031 
fever therapy, 632 633 
incidence, 629 
incubation period, 630-631 
instrumentation, 632 

pleuropneumonia like organisms in, 630, 
631, 632 

primary, 630-633 
bacteriology, 030 
signs and symptoms, 031 
syphilis causing, 629, 633 
urethrovesical irrigations, 632 
posterior, epididymitis and, 068 
post gonococcal, C29 
protozoa causing, B33 
sago gram, 631 
6oft sores and, 633 

suppurative, following prostatectomy, 472 
traumatic, 633-634 
varieties, 629 
treatment, G31 033 
tuberculous, 408 
tumours causing, 412 
urine m, 55 
venereal, 030-633 
varieties, 629 
Wnelsch, 630, 631 

Urethrocele See Urethra, female, diver- 
ticulum 

Urethro cervico trigonitis, 689, 758 
pollakiuna in, 260 

Urethrogram, methods r f taking, 377 

Urethrography, in urethral rupture, 394 
stricture, 643 

Urethroreetnl fistula, congenital, absence of 
penis and, 600 

Uretlirorrlurn, diagnosis from non specific 
urethritis, 635 
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l' n thro-*copi>(s), 417 
Cl" M » operating, 417 
Cetrmpt r s >78, 374, 375. 37q 
Jolj *, 417 

l retWopy, before urethral el llrtlatlon , > so 
i.j«U seen at, 4(U. 40(i 
in lx nign grow ths of urethra^ 4 j(> 
evmtis. t>7b-679, 888, 889* 690, 091, 093, 


foreign Ixxh in urethra, 493 404 
functional^ ilimdm of ’gemto unnarj 

investigation of urethral m, n . 058 
Jeurophlhia, 773 
polypi, 423 
prostatitH, 053, 00ft 
renal infection, 711 
ureteritis, 747 
urethral carcinoma, 414 
rj ids. 422, 423 
un thrill epithelioma, 427 
fibrosis, 424 
stricture, 043 

untliro tngonitw, 2%>7-238 
posterior, 432 
verumontanum in, 429 
Men a, 370, 377 
Lrcthrotome, Civiafe's, 050 
Mai-nnnoiiios. fit 9 
Otis dilating, 650 

Urethrotomy, external, stricture, 400, 401 
tctliniquc, 851-654 
for fistula anil atrieture, 409 
foreign IkmIj in urethra, 4O4 
internal, com plications, 651 
for stricture, 400, 401 
indications for, C51 
tei hnique, 619-651 
Urethro tngomtis, OSS— #502 

rhronic, dilatation of renal po^es and, 720 
rvstalgin with, 257-258 
enuresis associated with, 278 
polvpl and, 422 
posterior urethra in, 690-691 
pyelitis and, 711 
signs ami symptoms, 691-692 
nntliroseopic views, 688, 689, 690. 691, G93 
Un-thro vulval epithelioma, 428, 4 >7 
Unc acid crystals, in urine. 49, 4l 
UrinannljBis, 48-52, 374 
Urinary antiseptics, 764-769 
poll ikiuria caused by, 260 
properties of, 764-705 
calculus, 182 

abacterial pvuria and, 759 
atiology , 883 884 
after treatment, 184 
anuria caused bv, 286. 287 

avert in anaesthesia for, 168 

Bilhamoais and, 883—884 
bladder injury followed by, 315 
catheterization. 171 
changes product 2 by, 899-9 qo 
characteristics, 885-886 
chemical composition, 885 


colour, t — 
congenital anomalies ci 
consistence, 888 
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1 Urinary, calculus, cystoscopic manipulation 
916,918 
! ey stoseopy, 906 

diagnosis, 128, 169, 170, 171, 240 
from concretions of seminal vesicles, 531 
cystitis. 691 
pbJebohths, 225 
dietetic causes, 883 

dilatation of urinary tract as cause, 834 
fatty neuromuscular mechanism causing 
174 

general features, 882-886 
geographical influences, 8S3 
heredity, 883 
historical, 882-8S3, 928 
hydronephrosis caused by, 85, 87 
impacted, 904-905 
in pregnancy, 741 
instrumentation for, 43 
location of. 197, 201, 203 
failure to find, 200, 202, 203 
operative treatment, 19o, 197, 198, 200, 
201-202 
pathology, 896 
physical estimation, 905 
pollakiuna caused by, 260 
position, 6 96 

postponement of rernov al, 203 
primary, 884 
race, 883 

referred pain from, 905 
retrograde passage of, 203 
secondary, 884 

stenosis of uretenc orifice and, 174 
structure, 885-886 
symptoms, 904-905 

transplantation of ureter followed by, 
217 

treatment, 16S, 916 918 
tumour and, 126 
urine leakage causing, 188 
weight, 880 

X ray diagnosis, 34, 35, 169, 171, 90S 910, 
919 

catheterization, in extraperitoneal rupture 
of bladder, 313 

in rupture of bladder, 308-309, 310 
urethra, 395 
technique, 244-245 
deposits, substances found in, 50 
fever, 3S0, 754 760 

acute, protracted, prognosis, 75o 
signs and symptoms, 754-755 
aetiology, 7 50 

chronic, signs and symptoms, 755 
clinical types, 754, 757 
complications, 756 
treatment, 760-761 
cystitis and, 692 
definition of, 754 
diagnosis, 757-759 
diet in 760-761 

Uthohpaxy complicated by, 949 
pathology, 756-757 
prophylaxis. 759 
provoked, 756 

signs and symptoms, 754-735 
spontaneous, 756 
treatment, 759-761 
fistula See Tistula, urinary 
incontinence See Incontinence, urinary. 



INDEX 


Urine, examination of, 238-239, 430-431 
in mv estigation of renal function, 43 

excretion, failure of, 237 
of kidney, 25 

splanchnic nerve and, 26 
urea in relation to, 32 

extravasation of, electro coagulation followed 
by, 407 
fascia and 371 

from ruptured urethra, 393 ( 394, 395, 
397 

in gunshot wounds of urethra, 399 
htholapaxj complicated by, 949 
sulphonarn/des masking symptoms of, 399 
fat in 59 
flow, in dog, 26 
papilloma and, 8 
splanchnic nerve influencing, 26 
gas in, 60 
hemoglobin in, 50 

hormone in in malignant testicular growth, 
564 

hydrogen ion concentration, 49, 272 
in adrenal cortical carcinoma I31, 132 
adrenogenital syndrome, 131 
atony of prostate, 434 
bacilluria, 84, 55-56 
bladder tumours, 239 
carcinoma, of bladder, 322, 703 
chronic alkaline cystitis, 239 
diabetes insipidus, 49 
diverticulum of bladder, 300 
enlarged prostate, 441 
essential enuresis, 272 
gangrene of bladder, 703 
gangrenous cystitis, 239 
glycosuria 49 
gonorrhea, 861 
hvdronephrosis, 93 96, 98 
associated with infection 97 
inflammatory disease of urinary tract, o5 
intestinal vesical fistula, 346 
myelomatosis, 49 
nephralgia, 140 
oliguria, 284 
perinephric abscess, 750 
pollakiuria, 259 

polycystic renal disease, 106, 109 
polyuria, 282-283 
posterior urethritis, 261 
prostatitis, 661 

pj ei-svrepkrci.v, f’Si' 
renal growths, 118, 119 
impairment, 27, 28 
infections, 7 31 
injury, 74 
insufficiency, 456 
tuberculosis, 807 
sterile pyuria, 54-55 
tissues, 75 
tuberculosis, 52 
renal, 803 
urinary, 803 
typhoid fever, 70S 
ureteric tumour, 128 
vesical calculus, 52 
vesico colic fistula, 239 
incontinence of See Incontinence, urinary 
infection produced by, 75 
kidney and, 23 
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Urme, measurement of, in blood urea clearance 
test, 32 

metha?moglobin in, 50, 52 
mid stream, 48, 50, 52, 239 
milky, in chyluna, 59 
pus causing, 55 
muco pus in 54 
mucus m, 49 

Mycobacterium tuberculosis in, 52 
normal, 54, 430 
acidity of, 57 
amount excreted, 282 
calcium oxalate in, 56 
in genital infection, 55 
obstruction to outflow, 9, 54, 286 
odour of, m diagnosis 55 
organisms found in, 52 
See also Bacilluria 

oxyhemoglobin in, 62 

parasites in, 51 52 
passage of, 382 
pH of. 49, 272 
phosphates in, 25, 5] , 57 
phosphatic cloud in, 48, 49 
physical examination, 48-49 
posterior, 48 

post operative leakage of 188, 200, 201, 202 
proteins m, 49 
pus in. 51, 260-261 

treatment for cause, 281 
radiography of, 35 
reducing substances in, test for, 50 
residual, 226-227, 349 

after division of cauda equina in cats, 230 
as cause of death, 232 
causes of retention, 226-227, 456 
diagnosis, 266 
diagnostic importance, 227 
differential diagnosis of cause, 350 
following prostatectomy, 353 
■n enlarged prostate, 438, 456 
infants, 353 

McCarthy s transurethral resection of 
prostate, 497 

senile enlargement of prostate, 352, 353 
tabes, 319 

Thompson punch prostatectomy, 505 
urethral stricture, 268, 353 
intravenous cystography for estimation of, 
2i5 

pollakiuria caused by, 260 
testing of, in linnary incontinence, 278 
treatment, 438 
X rav diagnosis, 440 
pictures and, 40 

retention of, acute, treatment, 447 
causes of, 456 

carcinoma of bladder, 323 
classification, 264 

disease or injury of nerve control o» 
bladder, 725 

extra urinary conditions, 264 
gunshot wounds of skull, 234-235 
infrequent micturition, 261 
meningioma of falx cerebri, 235 
papillomata of bladder, 320 
prostatic urethral cyst, 405 
transection of spinal cord, 23J 
urinary tract affections, 264 
chronic, treatment, 447-448, 736-737 
complete, 263 264 
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Urosclectan B, in excretion urography , 34 
Urotropin in urinary fever, 760 
Urticaria, penicillin causing, 833 
Utenne fibroid, diagnosis from v esical calculus, 
939, 941 

Utero vesical punch, 323 
Uterus, carcinoma of, as cause of hydro 
nephrosis, 87 
bladder involvement, 324 
double, 292 

in relation to fascial layer, 9 
ulucornus, in true solitary kidney 17 

Vagina, anatomical relations, 221 
double, 292 

ectopic gestation m absence of, 384 
foreign bodies in, fistula caused by, 342 
body in, 335 
in relation to ureter. 8 
membrane obscuring, 384-385 
vestigial, 433 

Vaginal approach, at ureteric operations, 200 
artery, 225 

examination for foreign bodies in bladder, 337 
of bladder, 238 
operation for fistula, 343 344 
1 aginitw, chronic, 10 

fascia os result of, 10 
gonococcal 878 
Vagus nerve, right, 7 

\aisman A, and Levaditi, C, on gonococci 
resistant to sulphandamide, 866 
\ an Slyke, Moeller, McIntosh and, blood urea 
clearance test, 32-34 

\ an \\ agenen, G , and Jenkins, R II , on 
ureters in pregnancy, 107 
Varicocele, 587 588 
aetiology, o87 
clinical significance, 588 
diagnosis, 587 
in hot climates, 588 
injection treatment, 588 
renal growth and, 118 
treatment, 588 
\ aneolymphocele, 583 
Varicose lymphatics in chvluna, 59 

vein of bladder, hematuria caused by, 54 
Varmer, on eystoeele and vesical calculus, 
930 

\ as nberrans of Heller 534 
Vos deferens, 8, II, 

anatomical relations, 222 
anatomy, 586 

bilateral division of, to prevent epidulv 
mitis, 670 
dev elopment of, 13 
inflammation of, primary, G71 
secondary, 671 
obstruction of, 590 
\ asa efferent la, 533 
Vasectomy, at prostatectomy, 480 
for enlarged prostate, 453 
genital tuberculosis, 813, 814 
\ aselme game, in wounds of kidney, 80, 81 
Vem(s), internal iliac, 225, 220 

development of, 14 
formation of, 24 
in hydronephrosis, 89, 02 
testicular, 587 

umbilical m absence of kidneys, 16 


\ ena cav a, double, 1 73 

in relation to right kidney, 5 
inferior, at renal operation, 5 
Venereal disease, fourth See Balanitis, 
erosive and gangrenous 
warts, 878-879 

Vemey, on urine flow in dog, 26 
V erney s theory of anti diuretic hormone, 2 j 
V ertebra, dorsal, 3 

in relation to kidneys and ureters, 1 
number of, 1 
lumbar, 1, 2, 3 
in ficetus, 14 

relation to kidneys and ureters, 1 
intervertebral discs of, 1 
number of, 1 

metnstasos from urethra, 413 
sacral, in relation to kidneys and ureters, 1 
Venunontanum, 228, 371, 373, 861 
abnormalities of, sterility and, 538 
adenoma of, 411 
congenital cyst in, 433 
connective tissue plane leading to, 511 
cysts of, 375, 406 

granulomata and polypi of, 274, 275, 276, 277 
in coitus interruptus, 375 
masturbation, 37o 
treatment, 538 
polypi of, 411 
surgical anatomy, 429 
Vesical agenesis, 291 
artery, inferior, 8, 225 
superior, 225 

Vesical calculus, 441 928 9 j 0 
®tiology 928-930 
age incidence, 02S 
bladder neck obstruction and, 929 
carcinoma and, 322 
changes in bladder, 072-933, 937 
kidney, 933 
ureters, 933 

characters of, 930-932, 035 
complications and course, 934 
configuration of, 931, 935 
cystitis and, 077, 678, 934 
eystoeele and, 930 
cystoscopy, 035-937 
deficiency disease and, 928 929 
diagnosis, 236, 238, 240, 934-939 
from cystitis, 094 
incrustations, 687 
difficult micturition and, 262, 263 
diurnal pollakiuria caused by, 259 
diverticulum and, 929-930 
failure to locate, at operation, 948 
formed on thread, 335 
fragmentation of, 932 
fragments left behind at Operation 948 
figuration of vesical pnpdJorna followed 
by. 930 
historical, 882 
identification, 935-937 
impaired nerv e control of bladder and, 929 
in children symptom, 267 
intravesical operations follow ed by, 030 
lithotomy, 949-950 
number, 930 

pathological anatomy, 930-933 
pericystitis caused by, 704 
prognosis, 940 

prostatic enlargement and, 449, 929 
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Vesical calculus, rectal examination, 938 
recurrence of, 930 

renal calculus and, relative incidence, 885 

retention of urine and infection, 929-930 

sex incidence, 928 

situation, 931 932 

sounding of bladder for, 937-938 

suprapubic fistula and, 340, 341 

symptoms, 258, 267, 933-934 

treatment, 941-950 

ulceration caused by, 701 

ureteric changes caused by, 933 

urethral stricture and, 929 

UTgent micturition caused by, 261 

■vesiculitis and, 666 

volume, 930 

X ray diagnosis, 938 939, 940 
See also Litholapaxj 
diverticulum, 929-930 
diagnosis, 265 

difficult micturition caused by, 262, 263 
operative damage, 313 
pus in urine and, 281 
See Diverticulum of bladder 
exstrophy See Bladder, exstrophy of 
subsympbyseal See Subsymphyseal vesi 
cal exstrophy 

fistula, supra pubic See Suprapubic vesical 
fistula 
frequency, 374 
ligament, anterior, 429 
mucosa, abnormal and normal appearances, 
273 

neck, adenoma at, 265 
neuralgia following cystitis, 239 
pain, 257-258 

at distance from bladder, 257 
in bladder region, 257 
chrome cystitis, 2o8 
micturition with, 257 
retention of urine causing, 258 
sphincter, damaged in childbirth, 267 
inefficiency of, in women, 267 
\esico cervico vaginal fistula, m difficult labour, 
34.2 

colic fistula, diagnosis, 239 
intestinal fistula, pneumaturia and, 60 
prostatic plexus, 22 5, 226 
umbilical fistula, 297 

v aginal displacement, diurnal pollakiuna in. 
259 

vesical calculus and, 930 
fistula, 323, 342-344 
(etiology, 342 
diagnosis, 342-343 
irreparable, 344 

self retaining retractor m exposure of. 
344 

suprapubic transvesical opeiation, 343 
transplantation of ureter for, 210, 219 
treatment, 343-344 
vaginal operation, 343-344 
Vesicula blood supply, 225 
seminahs, 8 

anatomical relations, 222 
Vesicular abscess, 667 
calculi, vesiculitis and, 666 
Vesiculitis complicating pros tat eet omv , 463- 
464,470-471,475 
gonococcal, 871-872 
in gonorrhosa, treatment, 867-868 


Vesiculitis, seminal, aatiology, 6<>4 

chronic, signs and symptoms, fiG 5 
treatment, 667 
complications, 666 
course, 865 
diagnosis, 066-66 7 
fibrous polyp and, 412 
in genital tuberculosis, 800 
signs and symptoms, 664-663 
treatment, 607 
unilateral, 665 

tuberculous, cystoscopic appearances, 817 
Vesiculo prostatitis, symptoms, 58 
Vest, S A , and Baretare, B , on oral admuustra 
tion of methyl testosterone, 535, 538 
Vibbcs, F , Bierberbach, W. D , and, on appear 
ance of testis in orchitis, 672 
Vincent’s angina, balanoposthitis in, 619 
Violin string adhesions, in gonorrlima, 880 
Virchow, R , on aitiology of polycystic renal 
disease, 107 

Visceral fascia See Pelvic fascia, visceral 
Visceroptosis, movable kidney and, 61, 64, 05, 
66 

Vitamin A, deficiency, hthiasis and, 928 
B, in sterility, 541 

D, calculi and, 890 

influence on calcium intake, 887-888 

E, deprivation of, causing atrophy of 

prostate, 535 
in sterility, 541 

Vittel water for urinary incontinence, 281 
Voelcker ond Wossidlo sclerosing atrophy of 
prostate and bladder, 509 
Vogel, J , Lipow, E G , and, on rupture of 
bladder, 308 

Vogel, VV de , on granuloma venereum in 
Dutch New Guinea, 784-785 
Volcker, F , Lichtenberg, A , and, on shape of 
bladder, 224 

Volhavd a classification of nephritis, 138 
theory of protein shock, 136 
Volvulus of spermatic cord, 589 
Vomiting, post operative, transplantation of 
•ureter, 216 

Von Larkum, W H See Lackum, IV H , von 
Votta’s case of dermoid cyst of epididymis, 575 
Vulva, adherent, cystitis associated with, 273 
development of, 291 
normal appearances m children, 270 
papilloma of, treatment, 607 
Vulvitis, gonococcal, 878 
m children, 269, 270 

Vynalek, VV J , Herbst, R , and, on 'X raj 
diagnosis of solitary kidney, 104 

W ade, H , on ureteric injuries, 1 80 

and Band, D , test of renal function, 37 
VVaelsch urethritis, 630, 631 
VVakeley, C P. G , on hernia, 304, 303 
rupture of bladder, 309 
Watdeyer’a sheath, 1 64 
W alker, J. VV’ T , on prostatic urethra, 228 
Walker, K M , on etiology of epididjuutis, 668 
ascending infection of kidney, 712 
freedom from-post operative sepsis following 
punch resections, 500 * 

spread of gonococci, 859 
unne in renal infections, 732 
VV alker, R 31 , on rupture of hydronephrosis 
into peritoneum, 97 
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\\ alia cp, \ B , Mackenzie, D W , and, on 
ureteral lymphatics 163 
\\ allure, Sir C . on war wounds of kidney, 78 
W alhs, K , on remoi al of prostate and vesicles, 
530 

W altera, W Brnaach, W F , and. on polycystic 
renal disease, 106 107, 110 
et al , on ndrenal tumours, 132 
Holton, Sir J, ease of injury ond testicular 
turnout, 563 

W nr wounds of kulnej , 78 80 
rctiologj, 76 
harmaturin in 80 
pathology, 78 

\\ ard II Ogier, case of renal calculus, DOG 
on bladder neck after transurethral resection, 
494 

W ard a electrotome, 493-404 
meatotomc, 198 

\\ nrihll, W F. M , on transurethral resection 
of prostate by Mayo Clinic methods 
>0i> 

\\ arcen, S L Set lloah. It A , et al 
Warts urethritis and, 671 
\ correal urethritis and, 029 
W assermnnn test, 834 835 

in differential diagnosis of urcthml car 
cinoma, 414 

parosjsnial harinoplobinunn 52 
M ostcrinin, on survival after orchidectomy for 
malignant disease, 572 
Watenbe.S S(e Miyagnuo, \ 

Water ahsotption, into peritubular blood of 
kidney, 25 
as diuretic, 23 
deficient excretion of. 27 
W’ntkins, K II , on solitary c\st of kidney, 104 
Watson, E M , operative technique for recon 
st ruction of posterior urethra, 397 
W ataon, F S , and Cunningham, H , on 
mortality from litholannxj, 942 
Watson Jones plssti r spic-n in pelvic fractures 
complicated by ruptured urethra, 
398 

Wear, J B , Sisk, I R , and, on stiver nitrate 
in gonococcal pyelitis, R73 
Weigart Meyer law, 173 

Wells, C, apparatus for tidal drainage of 
bladder, 699 

on nnc ionization in \ esical ulceration, 702 
Wells, C A, operative technique for recon 
at ruction of posterior urethra, 
397-398 

5V ells forceps, in closure of wound, 161 
in nephrectomy, 155 

Welsh, D A , on tetiologv of actinomycosis, 829 
Wertheim's operation, in cancer of female 
organs, 9 

W esse low , 0 I* V de Set Maclean and 
do Wesselaw’a urea concentration 
test, 457 

W’estphal, L , et a ! , on gonococci resistant to 
sulphapyridme 866 

Weyerbacber, A ¥ , on* incidence of bilateral 
testicular tumours, 562 
on orchitis of mumps and teratoma testis 
562 

W eyman, I J , on perinephritis, 747 
Wharton, L R , on Hunner s stricture, 183 
W heat germ oil in sterility, 541 
W heclhou.se staff, 396 


Wheelhouso s operation, 051 -Gj 2 
Whip catheter, 241, 242 
Whitby, T E , on ureteric injury, 179 
W hite, C ¥ and Brown, W H , on primary 
syphilis, 836 

W Inte, M , case of exstrophy of bladder, 293 
White, tv , on enlarged prostate, 452—453 
W ilbur, D L , Priestley, J T , and, on essential 
hamiatuna, 143 

Wildboltzs operation of prostatectomy, 455 
W itdbolz’s case of lipoma of epididymis, 575 
W'llhelm, S F , on seminal vesicles, 529 
W dks. Sir S , on congenital defects and cardiac 
disease, 14 

on kidneys joined in parallel, 21 
Willan, R J , on polycystic renal disease, 107 
108 

on transplantation of veins m hypospadias 
390 

Willcox, R R , on penicillin for lyropho 
granuloma inguinale, 787 
W diet’s treatment of ruptured bladder, 310 
Wilms s tumour See Fmbryomc adeno 
carcinoma 

W dson C , Page, B H , and, on mercurial 
poisoning after cystoscopy, 252-2 >3 
Wilson Hey prostatectomy See Hey, J1 

W inckci s disease, 52 

Winsbury White diathermy cystoscope, 321, 
32C-329 

irrigating inlet vent, 321 
electric Btenlizer for ureteric catheters, 44-43 
lubricant well, 243 

perineal prostatectomy instruments, 491, 492 
self retaining suprapubic tube for bladder 
drainage, 096 

trocoT and Malecot tube, 515 
tube, 351 

in cystostomy, 311 
urethral dilators, 279 

Winsburj White, II P, case of calculi in left 
kidney, 138 

case of carcinoma of bladder, 318 
fulso prostntic capsule, 43 i 
hypernephroma, 121 
hjpospndios, 38t>, 388 
injury to right kidney, 7G-77 
leiomyosarcoma, 117 

malignant growth in horseshoe kidney, 123 
papillomata of vesical trigone, 319 
papillary carcinoma of kidney, 121 
perinephric abscess, 751, 752 
plastic repair of urethral fistula, 654 
primary neoplasm of ureter, 125 
prostatectomy for simple enlargement, 518 
prostatic pouch, 433 

resection of diverticulum and re implanta 
tvon of ureter, 303 

stones in both kidneys and both ureters, 
926 

cases of urinary hthiasis, 885 
experiments on ascending infection of kidney , 
712-713 

method for arresting haemorrhage after 
prostatectomy, 518 

modifications of Young's perineal prostatec 
tomy, 489 

on blood vessels as cause of hydronephrosis. 
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n pregnancy, ’ 
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Winsbury White, H P.on hydrogen >°n con 
centration of urine, 272 
on meatitis 271 

pelvic wall in hydronephrosis, 94 
pus cells in urine, 272 
renal derangement in enuresis, 277 
urethroscopes used by, 417 
Cs.de, Sir S , and, cases of epithelioma of 
perns treated with radium, 615 
W inslow, foramen of, m relation to right 
kidney, 5 

\\ olbarst, A L , on absence of carcinoma of 
penis in circumcised, 609 
and Luys, G , on uretbroscopic appearances 
in gonorrhoea, 862 

Wolffian body, m sctiology of paranephric 
tumours, 133 
ureter and 162 
ducts, 289 

ectopic ureteric orifice and, 174 
kidney and ureter formation and, 13 
ureter and, 162, 168 
double, 173 

ridge, in formation of adrenal cortex, 129 
Woodruff, on indwelling catheter as cause of 
uterine contractions, 742 
Wossidlo, Voelcker and, sclerosing atrophy of 
prostate and bladder, 509 
Wright, H W S , on papillary formation of 
renal tumours, 113 

Wybum, G M , on vesical exstrophy and 
epispadias, 289 

\\ yllys Andrews operation for hydrocele, 583 
Xanthine diuretics, 25 

X ray diagnosis, cannon ball nodules in, 565 
of accessory ribs, 158 
calculi, 440 

m upper urinary tract, 906-910 
renal, 889, 895 

urinary, 169, 171, 201, 908-910, 919 
vesical, 938-939, 940 
calculous pyonephrosis, 898 899 
concretions of seminal \esicles, 530, 531 
cystitis, 687 

disorders of male urethra, 377 378 
diverticula of bladder, 442, 443 
enlarged prostatic ducts m Prostatitis. 
661 

fibrous cavernositis, 606 
foreign body in bladder, 336-337 
in urethra, 403 
hydatid disease, 824, 827, 828 
mtestino vesical fistula, 346 
perinephric abscess, 750-752 
periurethral fibrosis, 377 
prostatic calculi 527 
conditions, 432 
renal infections, 731-732 
insufficiency, 457 

tuberculosis, 794, 796, 806 807, 809 
ruptured bladder, 309 
urethra, 394 


X*ray diagnosis of schistosomiasis, 819-820 
of ureteric fistula, 200 
stricture, 171 

urethral stricture, 640, 641, 642, 643, 
650, 651 

urinary tuberculosis, 805 
wounds of bladder, 312 
See also Cj stography , Pyelography ; 
Urography , 

examination of bladder, 239-240 See also 
Cystography 
kidney, 4, 38 42 

therapy following suprarenal operations, 132 
in carcinoma of bladder, 324, 326 
of cervix, fistula following, 345 
ureters, 129 
urethra, 414 

embryonic adenocarcinoma, 116 
enlarged prostate, 449, 451 
Xylol, for dissolving candle grease or wax, 404 

Yasi, H See Rliyagawa, Y 
You, S S , Chu, J P , and, on thyroid extract 
in relation to restrogens, 525 
Young, H H , introduction of prostatic punch 
. by, 493 

on bladder neck obstruction and prostatfc 
enlargement, 445 

classification of urethral carcinoma, 413 
indwelling catheter, 399 
referred pain caused by ureteric calculus, 
905 

sarcoma of seminal vesicle, 530 
testicular tumours and multiple pulmonary 
tumour nodules, 666 
treatment of urogenital tuberculosis, 812 
ureteric injury, 179 
variability of main blood vessels, 22 
war wounds of kidney, 78 
operative technique for ruptured bladder, 
397, 398 

Young’s approach to prostate, 500 
boomerang needle, 491 
cystoscopic rongeur forceps, 941 
incision for transabdommal nephrectomy, 161 
operation, for diverticulcctomy, 302, 304 
subsymphyseal vesical exstrophy, 296 
. of nrxwfaf erSniyy .45^ 
perineal prostatectomy, technique, 487- 
489 

11 insbury IV hite's modifications, 489 
492 

prostatic praetor, 488 


Zeissel, M V , on contraction of urethra, 228 
Zinc ionization for vesical ulceration, 702 
permanganate in gonorrhoea, 864 
sulphate, in gonorrhoea, 864 
sulphocarbolate, in gonorrhoea, 864 
Zondek’s introduction of inferior nephro 
pyeloliti otomy, 914 
Zuckerkandl, fascia of, 151 
on rupture of bladder, 314 



